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Appendix A 
Glossary 

Definitions of Key Terms and Concepts 
Adaptive management. A method for examining alternative strategies for 
meeting measurable biological goals and objectives, and then if necessary, 
adjusting future conservation management actions according to what is learned 
(65 Federal Register 106 35242–35257, June 1, 2000). 

Anthropogenic. Caused or produced through human agency. 

Bankfull. The incipient elevation on the bank where flooding begins. In many 
stream systems, the bankfull stage is associated with the flow that just fills the 
channel to the top of its banks and at a point where the water begins to overflow 
onto a floodplain (Leopold et al. 1964). The bankfull stage and its attendant 
discharge serve as consistent morphological indices which can be related to the 
formation, maintenance and dimensions of the channel as it exists under the 
modern climatic regime. 

Baseline. The existing environmental state, which includes past and present 
impacts as well as the anticipated impacts of all permitted projects in the 
inventory area. 

Biodiversity. The variety of organisms considered at all levels, from genetic 
variants of a single species through arrays of species to arrays of genera, families, 
and higher taxonomic levels; includes the variety of natural communities and 
ecosystems. 

Biological opinion (BO). The document stating the opinion of the U.S. Fish and 
Wildlife Service and/or the National Oceanic and Atmospheric Administration’s 
National Marine Fisheries Service as to whether or not a federal action is likely 
to jeopardize the continued existence of listed species or result in the destruction 
or adverse modification of critical habitat (50 Code of Federal Regulations 
402.02). A biological opinion is one of the decision documents of a consultation 
under Section 7 of the federal Endangered Species Act. 

Biological goals. Guiding principles for conservation within the study area based 
on the conservation needs of the covered species and natural communities. The 
goals describe the vision for the covered species and natural communities to be 
achieved through implementation of a successful conservation program. 
Biological goals are typically qualitative rather than quantitative (65 Federal 
Register 106 35242–35257, June 1, 2000). 
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Biological objectives. Measurable targets that will be sought to achieve the 
biological goal. Biological objectives are typically quantitative or at least 
measurable (65 Federal Register 106 35242–35257, June 1, 2000). 

Broad goals (or program goals). Broad guiding principles for the entire Plan. 
These goals represent a summary of the “project purpose and need” for the Plan 
and may be incorporated as a mission statement for the process and the plan. 
These are a different set of goals than the biological goals and objectives. 

Building permit. A permit issued by a city or county under the applicable 
construction code (e.g., Uniform Building Code) that authorizes the construction 
of new or expanded structures. A building permit does not include permits issued 
under plumbing, electrical, mechanical or other regulations for construction work 
in new or expanded structures. 

CEQA species. Plant and animal species that are considered endangered, 
threatened, or rare under the California Environmental Quality Act (CEQA) and 
thus must be considered in CEQA documents, but are not species covered by the 
Plan (670.2 or 670.5, Title 14, California Code of Regulations). See also 
Endangered species and Threatened species. 

Changed circumstances. Changes in conditions or other circumstances affecting 
a covered species or the geographic area covered by the Plan that can reasonably 
be anticipated by the Permittees and that can reasonably be planned for in the 
Plan (e.g., new species listings, fire, or other reasonably foreseeable natural 
catastrophic events). 

City limits. Official jurisdictional boundary of a city. 

Coastal and valley freshwater marsh. Wetlands dominated by emergent 
herbaceous plants (reeds, sedges, grasses) with either intermittent flooded or 
perennially saturated soils. Freshwater marshes are found throughout the coastal 
drainages of California wherever water slows down and accumulates, even on a 
temporary or seasonal basis. 

Compliance monitoring. Monitoring that tracks the status of plan 
implementation, ensuring that planned actions are executed, including reserve 
design and creation, implementation of management activities, and 
implementation of monitoring activities (Atkinson et al. 2004). 

Conservation. According to the federal Endangered Species Act, conserve, 
conserving, and conservation are the methods and procedures necessary to bring 
any endangered or threatened species to the point at which the measures provided 
under the Act are no longer necessary. Such methods and procedures include, but 
are not limited to, activities associated with resource management such as 
research, census, law enforcement, habitat acquisition and maintenance, 
propagation, live trapping, and transportation (16 U.S. Government Code 
1532 [3]). According to the Natural Community Conservation Planning Act, 
conserve, conserving, and conservation are the use of methods and procedures 
within the Plan area that are necessary “to bring any covered species to the point 
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at which the measures provided pursuant to [the California Endangered Species 
Act] … are not necessary, and for covered species that are not listed pursuant to 
[the California Endangered Species Act] …, to maintain or enhance the condition 
of a species so that listing pursuant to [the California Endangered Species Act] 
…will not become necessary.” In other words, the Natural Community 
Conservation Planning Act defines conservation as the steps necessary to remove 
a species from the California threatened or endangered species list (California 
Fish and Game Code 2085[d]). 

Conservation actions. Specific activities that will be carried out to meet the 
conservation needs of the covered species and natural communities in order to 
achieve the biological goals and objectives. 

Conservation strategy. The Plan’s overall and unified approach for achieving 
the biological goals and objectives. The conservation strategy is the collection of 
all conservation actions that will be implemented. 

Construction monitoring. Monitoring by biologists of construction activities to 
ensure that conservation actions are implemented and impacts to biological 
resources are avoided or minimized in accordance with Plan requirements. 

Contribute to recovery. Actions that measurably increase the baseline 
conditions necessary to support covered species and that contribute to the 
eventual delisting of a listed species or prevention of listing of a nonlisted 
species. A contribution to recovery does not include actions necessary to avoid, 
minimize, or mitigate impacts of covered activities. 

Cover (also canopy cover, areal cover). The area of ground covered by 
vegetation of particular species or vegetation type, generally expressed as a 
percentage. 

Covered activities. Those activities addressed in the Plan and for which the 
Permittees will seek a Natural Community Conservation Planning Act take 
permit pursuant to Section 2835 of the California Natural Community 
Conservation Planning Act, and an incidental take permit pursuant to Section 10 
of the federal Endangered Species Act. 

Covered species. Those species addressed in the Plan for which conservation 
actions will be implemented and for which the Permittees will seek authorization 
for take under Section 2835 of the California Natural Community Conservation 
Planning Act and Section 10 of the federal Endangered Species Act. 

Creation. See Habitat creation. 

Critical habitat. An area designated as critical habitat by the U.S. Fish and 
Wildlife Service or by the National Marine Fisheries Service pursuant to the 
federal Endangered Species Act. Critical habitat areas are specific geographic 
areas that may or may not be occupied by listed species or not, that are 
determined to be essential for the conservation and management of listed species, 
and that have been formally described and designated in the Federal Register 
(16 U.S. Government Code 1532 [5]). 
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Cumulative impacts. Result from the proposed actions’ incremental impact 
when viewed together with past, present, and reasonably foreseeable future 
actions. Cumulative impacts are defined under both the ESA and NEPA. HCPs 
do not require a discussion of cumulative effects as analyzed under NEPA. 
However, as stated in the HCP handbook, “the applicant should help ensure that 
those considerations required of the Services by Section 7 have been addressed in 
the HCP” (U.S. Fish and Wildlife Service and National Marine Fisheries Service 
1996:3–15). Accordingly, the Plan addresses the cumulative effects of public or 
private activities that could result from individually minor but collectively 
significant actions that take place over time. Cumulative effects of all projects 
with a federal nexus will be analyzed under NEPA and will not be addressed in 
the Plan in accordance with the ESA regulatory guidelines. 

Direct impacts. Defined as activities or projects that remove or alter land cover 
types, or covered species habitat, populations, or occurrences (or portions of 
thereof). Direct impacts are caused by the project and occur at the time and place 
of project implementation (e.g., ground disturbance, inundation). Direct impacts 
can be either permanent or temporary (see definitions of permanent and 
temporary impacts immediately below). 

Dominance. The extent to which a given species predominates a community by 
virtue of its size, abundance, or coverage. 

Effectiveness monitoring. The measurement of variables that allow the program 
to assess the success of the Habitat Plan in meeting its stated biological 
objectives (Atkinson et al. 2004). 

Ecological integrity. Ecosystems have ecological integrity when their native 
components are intact, including abiotic components, biodiversity, and 
ecosystem processes. 

Ecosystem. A community of organisms and their physical environment 
interacting as an ecological unit. 

Ecosystem function. The sum total of processes operating at the ecosystem 
level, such as the cycling of matter, energy, and nutrients. 

Ecosystem restoration. The reestablishment of ecological functions within an 
area that historically supported those functions.  

Ecosystem services. The benefits that people derive from ecosystems, including 
both commodities and regulating, supporting, and cultural services.  

Endangered species. A native species, subspecies, variety of organism, or 
distinct population segment (DPS) which is in serious danger of becoming 
extinct throughout all or a significant portion of its range due to one or more 
causes, including loss of habitat, change in habitat, overexploitation, predation, 
competition, or disease (16 U.S. Government Code 1532[6]; California Fish and 
Game Code Section 2062). 

Endemic. A species, subspecies, or variety found only in the region defined. 
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Enhance. See Habitat enhancement. 

Environmental gradient. A shift in physical and ecological parameters across a 
landscape, such as changes in topography, climate, land cover types, or natural 
communities. 

Ephemeral stream. A stream that flows only in response to rain events and 
receives no groundwater input. As defined in the Habitat Plan, ephemeral streams 
will not include irrigation ditches, underground streams, or drainages and swales 
that have neither defined bed and bank nor evidence of scour or sediment 
transport. All other ephemeral drainages that qualify as streams will be 
considered under the Habitat Plan. 

Exception. An allowance for reductions in mandated setback distances necessary 
to allow reasonable use and development of a property based on the variety of 
constraints and factors that may affect the property. Stream setback policies that 
apply to a large number of parcels with varying characteristics require a clear and 
practical set of setback exceptions. Exceptions will be used in a minority of cases 
where special circumstances apply that limit or restrict the ability of a landowner 
to fully apply the stream setback. 

Extinct species. A species no longer in existence. 

Extirpated species. A species no longer surviving in regions that were once part 
of its range. 

Geographic Information Systems (GIS). Computer-based mapping technology 
that manipulates geographic data in digital layers and facilitates a wide array of 
environmental analyses. 

Greenline. San José’s urban growth boundary, beyond which urban development 
is prohibited (City of San José 2005). 

Habitat. The environmental conditions that support occupancy of a given 
organism in a specified area (Hall et al. 1997). In scientific and lay publications, 
habitat is defined in many different ways and for many different purposes. For 
the purposes of the Plan, habitat is defined as the specific places where the 
environmental conditions (i.e., physical and biological conditions) are present 
that are required to support occupancy by individuals or populations of a given 
species. Habitat may be occupied (i.e., individuals or a population of the species 
are or have recently been present) or unoccupied. See also Unoccupied habitat. 

Habitat creation. The manipulation of the physical, chemical, or biological 
characteristics present to develop a land cover type in an area that did not 
previously support it. Similar to restoration, creation results in establishment of 
new ecological function, value, and acreage of a natural community or land cover 
types. 
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Habitat enhancement. The manipulation of the physical, chemical, or biological 
characteristics of a land cover type to heighten, intensify, or improve one or more 
specific existing ecological function(s). Enhancement results in the gain of 
selected existing ecological function(s), but may also lead to a decline in other 
ecological function(s). Habitat enhancement implemented in the Reserve System 
will result in an increase or improvement in specific ecological function without 
a change in the amount of land cover types. 

Habitat quality. The ability of the environment to provide conditions that 
support the persistence of individuals and populations (Hall et al. 1997). The 
precise meaning of habitat quality varies by species and depends on the subject 
species’ specific needs in the context of a particular area. High-quality habitat for 
some species comprises only foraging and resting elements; for others it 
comprises foraging, resting, and nesting elements; for still others it may 
encompass all elements needed for the species to complete its lifecycle. Low-
quality habitat would include only the minimal elements that support occurrence 
of the species. High-quality habitat tends to support larger numbers of species 
than low-quality habitat. 

Habitat restoration. The manipulation of the physical, chemical, or biological 
characteristics of a site with the goal of returning natural or historic functions to a 
site that historically supported such functions, but no longer does because of the 
loss of one or more required ecological factors or as a result of past disturbance.  

Harass. An intentional or negligent act or omission that creates the likelihood of 
injury to wildlife by annoying it to such an extent as to significantly disrupt 
normal behavioral patterns which include, but are not limited to, breeding, 
feeding, or sheltering (50 Code of Federal Regulations 17.3). One component of 
the legal definition of “take” under the federal Endangered Species Act.  

Harm. An act that kills or injures wildlife. Such an act may include significant 
habitat modification or degradation which results in injury of or death to wildlife 
by significantly impairing essential behavioral patterns, including breeding, 
feeding, or sheltering (50 Code of Federal Regulations 17.3). Harm is one 
component of the legal definition of “take” under the federal Endangered Species 
Act. 

Hydrology. The movement of surface and subsurface water flows in a given 
area. The hydrology of an area is intimately connected with its precipitation, 
soils, and topography. 

Impacts. Those actions affecting biological resources, specifically undeveloped 
land cover types and covered species, in the permit area. Impacts can be direct or 
indirect; they can also be cumulative. 

Implementing Entity. The Implementing Entity is the agency or organization 
that will be responsible for fully implementing the Plan. The Implementing 
Entity will be identified later in the planning process. 

In-stream. The stream bed and bank and the adjacent riparian corridor. 
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Incidental take. Any take otherwise prohibited, if such take is incidental to and 
not the purpose of the carrying out of an otherwise lawful activity (50 Code of 
Federal Regulations 17.3). 

Intermittent stream. A stream that is supplied by both rainfall runoff and 
groundwater. Intermittent streams tend to be seasonal, with flow during the rainy 
season and into the late spring or early summer. 

Indicator species. A species, the presence or absence of which is indicative of a 
particular habitat, community, or set of environmental conditions (Lincoln et al. 
1998). 

Indirect impacts. Defined by USFWS as “those that are caused by the proposed 
action and are later in time, but are still reasonably certain to occur” (50 CFR 
402.02). Indirect impacts in the context of this Plan also include those impacts 
that occur at the time of the proposed action but beyond the footprint of a project 
or activity (i.e., beyond the area of land cover disturbance). While more difficult 
to detect and track, indirect impacts can undermine species viability or habitat 
quality, especially if multiple indirect or direct impacts work cumulatively to 
impair the species or to degrade the habitat.  

Interim project. A project within the Plan study area that is proposed before 
adoption of the Plan and that has the potential to conflict with preliminary 
conservation objectives stated in the Planning Agreement. 

Invasive species. A species that is non-native to the ecosystem and whose 
introduction causes or is likely to cause economic or environmental harm or harm 
to human health (Atkinson et al. 2004; Executive Order 13112). 

In-kind/like-value creation. Establishing a vegetative community or habitat that 
would provide the same ecological values over time as the vegetation community 
or habitat affected. For example, creating an artificial vernal pool that supports 
species similar to those found in an affected vernal pool would be in-kind/like-
value creation. 

Intermittent stream. A stream that is supplied by both rainfall runoff and 
groundwater. Intermittent streams tend to be seasonal, with flow during the rainy 
season and into the late spring or early summer. 

Keystone predator. The dominant predator, often the top predator in a given 
food web; a predator having a major influence on community structure, often in 
excess of that expected from its relative abundance (Lincoln et al. 1998). 

Keystone species. A species whose impacts on its community or ecosystem are 
large, and much larger than would be expected from its abundance (Groom et al. 
2006). 

Land-cover type. The dominant feature of the land surface discernible from 
aerial photographs and defined by vegetation, water, or human uses.  
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Land-use designation. The designation, by parcel, in an adopted city or county 
General Plan of the allowable uses. 

Local Partners. The jurisdictions preparing the Plan and applying as Permittees: 
the County of Santa Clara, Cities of Gilroy, Morgan Hill, and San José; Santa 
Clara Valley Water District; and the Santa Clara Valley Transportation 
Authority. Also referred to as Local Agencies in the Planning Agreement. 

Metapopulation. A group of partially isolated populations belonging to the same 
species that are connected by pathways of immigration and emigration. Exchange 
of individuals occurs between such populations, enabling recolonization of sites 
from which the species has recently become extirpated (Lincoln et al. 1998). 

Mitigation. Actions or project design features that reduce environmental impacts 
by avoiding, minimizing, or compensating for adverse effects (Fulton 1999). 

Natural community. A collection of species that co-occur in the same habitat or 
area and interact through trophic and spatial relationships. Communities are 
typically characterized by reference to one or more dominant species.  

Non-native species. A species that is not native to the ecosystem under 
consideration. 

“No surprises assurances.” Assurances to permit holders that if unforeseen 
circumstances arise, the U.S. Fish and Wildlife Service will not require more 
land, water, or money or additional restrictions on the use of land, water, or other 
natural resources beyond the level stated in the Habitat Plan without the consent 
of the Permittee (63 Federal Register 35, February 23, 1998). Applies as long as 
Permittee is implementing terms and conditions of the Habitat Plan properly. See 
also Unforeseen circumstances. 

Occurrence, plant. A group of individuals of the same species or subspecies that 
are separated by at least 0.25 mile from other groups of individuals of the same 
species or subspecies. 

Open water. Aquatic habitats such as lakes, reservoirs, water-treatment ponds, 
sloughs, and ponds (including percolation and stock ponds) that do not support 
emergent vegetation. Open water habitat in the study area is classified as pond or 
reservoir. Open water is used in the Plan to refer to land cover types collectively. 
Alternatively, ponds and reservoirs may be called out individually. 

Out-of-kind/like-value creation. Establishing a similar, but not identical, 
vegetative community or habitat which over time, develops some of the same 
ecological functions and values as the affected vegetative community or habitat. 

Participating special entity. A public agency such as a water, school, irrigation, 
transportation, or other special district that is not subject to the jurisdiction of the 
Permittees but requests and receives coverage under the Plan during 
implementation according to the terms of the Plan. 
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Perennial stream. A stream with year-round surface flow that is supplied by 
both rainfall runoff and groundwater, as well as by substantial dry-season inputs 
(e.g., runoff). 

Perennial wetlands. These wetlands have permanent water sources during the 
dry season in an otherwise arid landscape and thus function as essential habitat 
for a wide variety of water-dependant wildlife. 

Performance indicator. An environmental variable that is quantitatively 
measured over time to determine whether enhanced, created, or restored natural 
communities have successfully met Habitat Plan biological goals and objectives. 

Performance objective. In monitoring, the optimal desired value for each 
performance indicator. Performance objectives establish a higher threshold for 
each indicator than that established for performance standards. Funding, design, 
and management objectives for enhanced, created, or restored natural 
communities are established at levels that are designed to ensure that the 
performance objectives are achieved. Failure to meet a performance objective 
would not constitute a changed circumstance or require remedial measures. 

Performance period. In monitoring, the time over which performance standards 
must be met. 

Performance standard. In monitoring, a minimum requirement necessary to 
achieve biological goals and objectives. Failure to achieve a performance 
standard could constitute a changed circumstance and require that remedial 
measures be implemented. 

Permanent impacts. Direct impacts that permanently remove or alter a land 
cover, or that affect a land cover for more than one year during covered activity 
implementation and/or more than one year after completion of the covered 
activity (e.g., creating a new road through grassland).  Permanent impacts also 
include indirect impacts to wetlands that result in a permanent (i.e., more than 
one year after completion of the covered activity) change to wetland functions 
(e.g., development around a wetland that reduces the surface water supply to a 
wetland that subsequently results in a reduction in the size of the wetland). 
Impacts that result in reduction of long-term viability of a plant occurrence are 
also considered permanent. 

Permittees. The jurisdictions and agencies applying to the Wildlife Agencies for 
endangered species permits: the County of Santa Clara; Cities of Gilroy, Morgan 
Hill, and San José; Santa Clara Valley Water District; and the Santa Clara Valley 
Transportation Authority. See also Local Partners. 

Permit Term. For the Habitat Plan, the length of time for which the incidental 
take permits are valid and during which Permittees (see also Permittees) may 
undertake activities covered by the permit. The permit term is also the time 
period in which all land acquisition, habitat restoration, and other mitigation and 
conservation actions must be accomplished. The permit term of the Habitat Plan 
is 50 years. 
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Planning Agreement. Document executed by the County of Santa Clara; Cities 
of Gilroy, Morgan Hill, and San José; Santa Clara Valley Water District; the 
Santa Clara Valley Transportation Authority; California Department of Fish and 
Game; and the U.S. Fish and Wildlife Service pursuant to the Natural 
Community Conservation Planning Act to guide the preparation of the Habitat 
Plan. It defines the parties’ goals and obligations with regard to development of a 
legally sufficient and approvable Plan that will form the basis for take permits for 
covered activities and covered species. 

Planning surveys. Surveys conducted by applicants for Habitat Plan coverage 
and used in the project-planning process to identify constraints and determine 
which Habitat Plan conservation actions are applicable. Planning surveys also 
include surveys conducted by the Implementing Entity on potential reserve lands 
to evaluate whether these lands will meet Plan requirements. See also 
Implementing Entity. 

Ponds. Small (less than 20 acres) perennial or seasonal water bodies with little or 
no vegetation. If vegetation is present, it is typically submerged or floating. 
Ponds may occur naturally or may be created or expanded for livestock use 
(stock ponds). All ponds discernible on aerial photographs were mapped. 

Population. A group of individuals of the same species inhabiting a given 
geographic area, among which mature individuals reproduce or are likely to 
reproduce. Ecological interactions and genetic exchange are more likely among 
individuals within a population than among individuals of separate populations of 
the same species. 

Practicable. Referring to an action, available and capable of being done after 
taking into consideration cost, existing technology, and logistics in light of 
overall project purpose (45 Federal Register 85344, December 24, 1980: 
U.S. Environmental Protection Agency, Part 40 Code of Federal Regulations 
230.3, Definitions). 

Preconstruction surveys. Surveys conducted for certain biological resources 
immediately prior to construction, by applicants for Habitat Plan coverage, to 
ensure that species are adequately protected and that habitat avoidance and 
minimization measures can be effectively implemented during construction of 
covered projects or implementation of covered activities. 

Preservation. Preventing changes in land use from a natural state by, for 
example, acquiring land or a conservation easement. 

Protect habitat. To maintain existing or enhanced species habitat through 
acquisition of land or water bodies in fee title or with conservation easements, or 
other mechanisms for bringing unprotected sites under permanent protected 
status. 

Reach. A section of a stream. Reaches are defined based on a specific need (e.g., 
monitoring) and do not necessarily reflect a standard set of characteristics.  

Range. The geographic area a species is known or believed to occupy. 
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Recovery. The process by which the decline of an endangered or threatened 
species is arrested or reversed or threats to its survival neutralized so that its 
long-term survival in nature can be ensured. Recovery entails actions to achieve 
the conservation and survival of a species (U.S. Fish and Wildlife Service and 
National Marine Fisheries Service 1996), including actions to prevent any further 
erosion of a population’s viability and genetic integrity, as well as actions to 
restore or establish environmental conditions that enable a species to persist 
(i.e., the long-term occurrence of a species through the full range of 
environmental variation). 

Recovery plan. A document published by the U.S. Fish and Wildlife Service or 
by the National Marine Fisheries Service that lists the status of a listed species 
and the actions necessary to remove the species from the endangered species list.  

Recovery goal. An established goal, usually quantitative, in a U.S. Fish and 
Wildlife Service or National Marine Fisheries Service recovery plan that 
identifies when a listed species is restored to a point at which the protections of 
the federal Endangered Species Act are no longer required. 

Reserves. Discrete areas of conserved natural communities managed as single 
units under the Plan. 

Reserve System. All Plan reserves considered collectively. 

Reservoirs. Large open water bodies, greater than 20 acres that are highly 
managed for water storage, water supply, flood protection, or recreational uses. 

Restore. See Habitat Restoration. 

Restoration. See Habitat Restoration. 

Riparian habitat or vegetation. Vegetation associated with river, stream, or 
lake banks and floodplains. Also defined by U.S. Fish and Wildlife Service 
(1997) as: Plant communities contiguous to and affected by surface and 
subsurface hydrologic features of perennial or intermittent lotic and lentic water 
bodies (i.e., rivers, streams, lakes, or drainage ways). Riparian areas have one or 
both of the following characteristics: 1) distinctively different vegetation than 
adjacent areas, 2) species similar to adjacent areas but exhibiting more vigorous 
or robust growth forms due to the greater availability of surface and subsurface 
water. 

Ruderal. A species or plant community that occurs on a highly disturbed site. 

Seasonal wetlands. Freshwater wetlands that support ponded or saturated soil 
conditions during winter and spring and are dry through the summer and fall until 
the first substantial rainfall. 

Signature. Characteristic value, color, or texture on an aerial photograph that 
correlates to a particular land-cover type. 
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Special-status species. Plants and animals that are legally protected under the 
federal and State Endangered Species Acts, or other regulations, and species that 
are considered sufficiently rare by the scientific community to qualify for such 
listing. 

Sphere of influence. Line determined by the Local Area Formation Committee 
(LAFCO) indicating the probable ultimate physical boundaries and service area 
of a local government agency. 

Stream. A watercourse that flows at least periodically or intermittently through a 
bed or channel having banks. This may include watercourses having a surface or 
subsurface flow that supports or has supported riparian vegetation, fish or other 
aquatic life. In the context of the Habitat Plan, a watercourse must meet SCVWD 
“Criteria to Verify or Identify a Watercourse as a Stream” (Santa Clara Valley 
Water Resources Protection Collaborative 2006) to qualify as a stream. 

Study area. Geographic area studied by the Plan. 

Succession. The change in the composition and structure of a biological 
community over time. Successional patterns often shift dramatically following a 
major disturbance (e.g., fire, flood, anthropogenic clearing of land). 

Suitable habitat. Habitat that exhibits the characteristics necessary to support a 
given species. 

Take. According to the federal Endangered Species Act (16 U.S. Government 
Code 1532 [19]), take means to harass, harm, pursue, hunt, shoot, wound, kill, 
trap, capture, or collect, or to attempt to engage in any such conduct. According 
to California Fish and Game Code (California Fish and Game Code Section 86), 
take means to hunt, pursue, catch, capture, or kill, or to attempt to hunt, pursue, 
catch, capture, or kill. 

Temporary impacts. Direct impacts that alter land cover for less than one year 
and that allow the disturbed area to recover to pre-project or ecologically 
improved1 conditions within one year (e.g., prescribed burning, construction 
staging areas) of completing construction. For the purposes of this Plan, all 
impacts associated with covered activities that have a duration exceeding one 
year or that take more than one year to restore immediately following 
construction will be considered permanent2

Threatened species. A native species, subspecies, variety, or distinct population 
segment (DPS) of an organism that, although not presently threatened with 
extinction, is likely to become an endangered species in the foreseeable future 
throughout all of a significant portion of its range (16 U.S. Government Code 
1532 [5], California Fish and Game Code Section 2067). 

. 

                                                      
1 Ecologically improved means that the site functions ecologically better than the functions present on the site prior 
to ground disturbance. 
2 The Plan encourages on-site restoration by allowing project proponents to pay temporary impact fees when sites 
are restored to pre-project or ecologically improved conditions within 5 years of the end of the covered activity (see 
Chapter 9 for additional details).  
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Unoccupied habitat. Habitat that exhibits all the constituent elements necessary 
for a species, but which surveys have determined is not currently occupied by 
that species. The lack of individuals or populations in the habitat is assumed to be 
the result of reduced numbers or distribution of the species such that some habitat 
areas are unused. It is expected that these areas would be used if species numbers 
or distribution were greater. See also suitable habitat. 

Unforeseen circumstances. Changes in circumstances affecting a covered 
species or geographic area covered by the Habitat Plan that could not reasonably 
have been anticipated by the plan developers, and that result in a substantial and 
adverse change in the status of a covered species. Under the state permit, this 
refers to changes affecting one or more species, habitat, natural community, or 
the geographic area covered by a conservation plan that could not reasonably 
have been anticipated at the time of plan development, and that result in a 
substantial adverse change in the status of one or more covered species. 

Urban growth boundary (UGB). An officially adopted and mapped line 
dividing land to be developed from land to be protected for natural or rural uses, 
including agriculture. UGBs are regulatory tools, often designated for 20 or more 
years to provide greater certainty for both development and conservation goals. 

Urban limit line (ULL). The line that separates current and future urban areas 
from rural areas. The urban line limit is a longer-term version of the urban 
growth boundary and is intended to reflect the City of Morgan Hill’s long-term 
policy for growth, beyond the twenty-year timeframe of the urban growth 
boundary. The purpose of the urban limit line is to encourage more efficient 
growth patterns, minimize public costs, and protect environmental resources. 
Some, but not all, of the land outside the urban limit line has been identified as 
greenbelt. This line is defined as the limits of urban growth for Morgan Hill in 
the Habitat Plan. 

Urban service area. The area within a city’s sphere of influence where utilities 
such as gas, water, sewer, and electricity, and public services such as police, fire, 
schools, and parks and recreation are and will be provided. 

Watercourse. A body of water that flows at least periodically or intermittently 
through a bed or channel having banks. This may include bodies of water having 
a surface or subsurface flow that supports or has supported riparian vegetation, 
fish or other aquatic life. 

Wetland(s). Areas subject to seasonal or perennial flooding or ponding, or that 
possess saturated soil conditions and that support predominantly hydrophytic or 
“water-loving” herbaceous plant species. Within the plan area, wetland habitats 
are identified as coastal and valley freshwater marsh (i.e., perennial wetlands) or 
seasonal wetlands. The term wetland(s) is used to refer to all wetland types. 

Wildland-urban interface. The area where structures and other human 
development meet or intermingle with undeveloped wildland (University of 
Wisconsin n.d.). 

Wildlife Agencies. U.S. Fish and Wildlife Service and California Department of 
Fish and Game. 
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AGREEMENT 
1. PARTIES 

This Implementing Agreement (“Agreement”), made and entered into by and among the United 
States Fish and Wildlife Service (“USFWS”) of the United States Department of the Interior, the 
California Department of Fish and Game (“CDFG”) of the State of California Natural Resources 
Agency, the Santa Clara Valley Habitat Agency (the “Implementing Entity”), the County of Santa 
Clara (“County”), the City of San Jose (“San Jose”), the City of Gilroy (“Gilroy”), the City of Morgan 
Hill (“Morgan Hill”), the Santa Clara Valley Water District (“Water District”), and the Santa Clara 
Valley Transportation Authority (“VTA”) governs the implementation of the joint habitat 
conservation plan and natural community conservation plan for the Santa Clara Valley (the “Santa 
Clara Valley Habitat Plan,” the “Plan,” or the “SCVHP”)  as of the Effective Date. 

These entities may be referred to collectively as the “Parties” and individually as a “Party.” The 
USFWS and CDFG may be referred to collectively as the “Wildlife Agencies.” San Jose, Gilroy, and 
Morgan Hill may be referred to collectively as the “Cities” and each individually as a “City.” The 
Implementing Entity, County, Cities, Water District, and VTA may be referred to collectively as the 
“Permittees” and each individually as a “Permittee.” 

2. RECITALS 

The Parties have entered into this Agreement in consideration of the following: 

2.1. In 2001, the preparation of a habitat conservation plan was included as an element of 
the project description used for a USFWS biological opinion for the Coyote Valley Research Park 
and four other projects. The habitat conservation plan was included to address the cumulative and 
indirect effects of urban growth, infrastructure development and operations and maintenance 
activities in Santa Clara County. In 2004, the County, San Jose, the Water District and the VTA 
entered into a Memorandum of Understanding that stated their shared intent to develop a joint 
habitat conservation plan and natural community conservation plan that would address certain 
existing and future environmental regulatory requirements for their various activities, including 
requirements pertaining to cumulative and indirect effects.  

2.2. In 2005, the County, the Cities, the Water District, the VTA, USFWS and CDFG entered 
into a planning agreement pursuant to the California Natural Community Conservation Planning 
Act (the “Planning Agreement”). The Planning Agreement identified guidelines, criteria and 
procedures for the preparation of a joint habitat conservation plan and natural community 
conservation plan that would provide for the comprehensive management and conservation of 
numerous wildlife species. The SCVHP has been prepared according to the process described in the 
Planning Agreement. 
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2.3. The SCVHP is a plan to protect and enhance ecological diversity and function in a 
substantial portion of Santa Clara County, while allowing appropriate and compatible growth and 
development to occur in accordance with certain environmental laws. The Plan includes measures 
that provide for the conservation and management of certain “covered” species, and that avoid, 
minimize, and mitigate impacts on the “covered” species and their habitat resulting from various 
public and private activities, including urban growth and a variety of road, water, and other needed 
infrastructure construction and maintenance activities. The primary goal of the Plan is to fulfill the 
requirements of the federal Endangered Species Act and the California Natural Community 
Conservation Planning Act in order to obtain authorizations for the incidental take of certain 
covered species that may result from these activities.   

2.4. The federal Endangered Species Act (“ESA”) prohibits the “take” of species listed as 
endangered or threatened under the ESA, as take is defined under federal law. Under Section 10 of 
ESA, USFWS may issue a permit authorizing the incidental take of endangered or threatened 
species during otherwise lawful activities if certain statutory requirements are met by the applicant 
and such take will not appreciably reduce the likelihood of the survival and recovery of the species 
in the wild. To obtain a federal incidental take permit, the applicant must submit a habitat 
conservation plan describing, among other things, the steps the applicant will take to minimize and 
mitigate to the maximum extent practicable the impact of such “taking.” The Permittees submitted 
the SCVHP to USFWS and applied for a federal permit for incidental take of certain “covered” 
species within the area encompassed by the Plan. The incidental take permit issued by USFWS will 
be issued concurrently with its execution of this Agreement. 

2.5. Like the ESA, the California Endangered Species Act (“CESA”) prohibits the take of 
species listed as endangered, threatened or candidate species under CESA. The Natural Community 
Conservation Planning Act (“NCCPA”) allows CDFG to authorize by permit the take of any species 
other than mountain lions (California Fish and Game Code section 4800 et seq.), including species 
listed as an endangered, threatened or candidate species under CESA, where the conservation and 
management of the species is provided for in a natural community conservation plan approved by 
CDFG. Because the SCVHP was developed to meet the standards of the NCCPA, it will do more than 
minimize and mitigate the impacts of the activities covered in the Plan, as the ESA requires.  The 
Plan will also contribute to the recovery of listed species and help prevent other species from 
becoming threatened or endangered.  The Permittees submitted the SCVHP to CDFG for approval 
and permitting for take pursuant to NCCPA. CDFG will issue a permit based on the SCVHP 
concurrently with its execution of this Agreement. 

2.6. All of the Permittees intend to receive coverage under the federal incidental take 
permit, and the state permit issued pursuant to the NCCPA, for certain “covered” activities that they 
will implement, including infrastructure projects and operations and maintenance activities.  In 
addition, the County and the Cities intend to allow developers, infrastructure project proponents 
and certain landowners to receive coverage under the permits for certain development and other 
activities, subject to the conditions in the Permits. The Implementing Entity may also negotiate 
agreements with other public entities to allow certain activities of such entities to be covered by the 
permits, subject to the conditions in the Permits. 



{00136635.DOCX.} 

 

.8}13 

 

2.7. The Permittees are agreeing to substantial commitments of land, natural resources, 
financial resources, human resources and other assets to conserve and manage the ”covered” 
species, their habitats and other natural communities, in exchange for the assurances provided by 
the Wildlife Agencies in this Agreement.  

3. DEFINITIONS  

The following terms as used in this Agreement will have the meanings set forth below. Terms 
specifically defined in applicable federal or state statutes, including but not limited to, the ESA, 
CESA or NCCPA or the regulations adopted by USFWS and CDFG under those statutes will have the 
same meaning when used in this Agreement. Definitions used in this Agreement may elaborate on, 
but are not intended to conflict with, such statutory or regulatory definitions. 

3.1. “Agreement” means this Implementing Agreement. 

3.2. “Annual Report” means the Annual Report prepared by the Implementing Entity about 
implementation of the SCVHP, as provided in Agreement Section 14 and further 
described in SCVHP Chapter 8.11. 

3.3. “Authorized Take” means the extent of incidental Take of Covered Species authorized 
by USFWS in the Federal Permit issued to the Permittees pursuant to Section 
10(a)(1)(B) of the ESA, and the extent of Take of Covered Species authorized by CDFG in 
the State Permit issued to the Permittees pursuant to California Fish and Game Code 
section 2835. 

3.4. “CDFG” means the California Department of Fish and Game, a department of the 
California Resources Agency. 

3.5. “CEQA” means the California Environmental Quality Act (Pub. Resources Code §21000 
et seq.) and all rules, regulations and guidelines promulgated pursuant to that Act. 

3.6. “CESA” means the California Endangered Species Act (Fish & G. Code, §2050 et seq.) and 
all rules, regulations and guidelines promulgated pursuant to that Act.   

3.7. “Changed Circumstances” as defined at 50 C.F.R. §17.3 means changes in 
circumstances affecting a Covered Species or the geographic area covered by the SCVHP 
that can reasonably be anticipated by the Parties and that can reasonably be planned for 
in the SCVHP. Changed Circumstances and planned responses to Changed 
Circumstances are more particularly defined in Agreement Section 11.3 and SCVHP 
Chapter 10.2.1. Changed Circumstances do not include Unforeseen Circumstances. 

3.8. “Chapter” means a chapter, subchapter, or section of the SCVHP. 

3.9. “Conditions” or “Conditions on Covered Activities” means the avoidance and 
minimization measures described in SCVHP Chapter 6, and the requirement to pay 
certain fees, or to provide land or implement conservation actions in lieu of such fees, 
described in SCVHP Chapter 9, which will be incorporated in Covered Activities, as 
provided in Agreement Section 8. 
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3.10. “Conserve,” “Conserving,” or “Conservation” means to use, and the use of, methods 
and procedures within the SCVHP Permit Area that are necessary to bring the federally 
and state-listed Covered Species to the point at which the measures provided pursuant 
to the ESA and CESA are not necessary, and to maintain or enhance the condition of the 
non-listed Covered Species so that listing pursuant to the ESA and CESA will not become 
necessary.  

3.11. “Conservation Measure” means each action detailed in SCVHP Chapter 5 that is a 
component of the Conservation Strategy. 

3.12. “Conservation Strategy” or “SCVHP Conservation Strategy” means the conservation 
strategy described in SCVHP Chapter 5. 

3.13. “Covered Activities” means the otherwise lawful activities and projects described in 
SCVHP Chapter 2.3 that the Permittees or Third Party Participants may implement in 
the Permit Area for which incidental Take is authorized by the Wildlife Agencies 
pursuant to the Permits.  

3.14. “Covered Species” means the species, listed and non-listed, whose conservation and 
management are provided for in the SCVHP and for which incidental Take is authorized 
by the Wildlife Agencies pursuant to the Permits.  Covered Species are listed in Exhibit 
A to this Agreement.  

3.15. “Effective Date” means the date of the first business day after all of the following have 
occurred: execution of this Agreement by all Parties; issuance of both of the Permits; 
adoption of an SCVHP implementing ordinance by each of the Cities and the County, as 
provided in Agreement Section 17.1, and formation of the Implementing Entity 
described in 3.21 of the Agreement.   

3.16. “Evaluation Checklist” means the checklist prepared by the Implementing Entity to 
guide the County and the Cities’ review of habitat plan application packages submitted 
by private project proponents. 

3.17. “Federal Listed Species” means the Covered Species that are listed as threatened or 
endangered species under the ESA as of the Effective Date, and the Covered Species that 
are listed as threatened or endangered pursuant to the ESA during the term of the 
SCVHP as of the date of such listing. 

3.18. “Federal Permit” means the federal incidental take permit issued by USFWS to the 
Permittees based on the SCVHP pursuant to Section 10(a)(1)(B) of the ESA. 

3.19. “ESA” means the Federal Endangered Species Act of 1973, as amended (16 U.S.C § 1531 
et seq.) and all rules, regulations and guidelines promulgated pursuant to that Act. 

3.20. “Fully Protected Species” means any species identified in California Fish and Game 
Code sections 3511, 4700, 4800, 5050 or 5515. 
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3.21. “Implementing Entity” means the Santa Clara Valley Habitat Agency, a joint exercise of 
powers agency composed of the County and the Cities, formed pursuant to the Joint 
Powers Act, Gov. Code § 6500 et seq.   

3.22. “Independent Conservation Assessment Team” means the Independent 
Conservation Assessment Team as provided in Agreement Section 11.2.3 and further 
described in SCVHP Chapter 7.2.3. 

3.23. “Listed Species” means a species (including a subspecies, or a distinct population 
segment of a species) that is listed as an endangered or threatened species under the 
ESA or as an endangered, threatened or candidate species under CESA. 

3.24. “Migratory Bird Treaty Act” means the federal Migratory Bird Treaty Act (16 U.S.C. 
§703 et seq.) and all rules, regulations and guidelines promulgated pursuant to that Act. 

3.25. “NCCPA” means the California Natural Community Conservation Planning Act (Fish & G. 
Code, §2800 et seq.), as amended on January 1, 2012, and all rules, regulations and 
guidelines promulgated pursuant to that Act. 

3.26. “NEPA” means the National Environmental Policy Act (42 U.S.C. §4321 et seq.) and all 
rules, regulations and guidelines promulgated pursuant to that Act. 

3.27. “Neighboring Landowner” means an owner of specific types of agricultural lands that 
are within one mile of lands included in the Reserve System who has received a special 
certificate (Exhibit C) from the Implementing Entity pursuant to Agreement Section 
7.4.3 that extends Authorized Take coverage for certain Covered Species resulting from 
certain agricultural land uses. 

3.28. “Non-listed Species” means a species (including a subspecies, or a distinct population 
segment of a species) that is not listed as endangered or threatened under the ESA or as 
an endangered, threatened, or candidate species under CESA. 

3.29. “Participating Special Entity” means an entity that is not subject to the City’s or the 
County’s land use or other regulatory authority that has entered into a special 
agreement with the Implementing Entity pursuant to Agreement Section 7.4.2 to receive 
Authorized Take coverage for a project or activity within the Permit Area. 

3.30. “Party” and “Parties” mean the signatories to this Agreement, individually and 
collectively. 

3.31. “Permit Area” means the area within which the Permittees are seeking authorization 
from the Wildlife Agencies for the Take of Covered Species resulting from Covered 
Activities. The Permit Area is further described in SCVHP Chapter 1.2.2 and is depicted 
in Figure 1-2 of the SCVHP. 

3.32. “Permits” means the Federal Permit and the State Permit, which incorporate the SCVHP 
and the Agreement by reference. 

3.33. “Permittees” means the Implementing Entity, County, Cities, Water District, and VTA. 
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3.34. “Planning Agreement” means the document executed in 2005, by the County, the 
Cities, the Water District, the VTA, USFWS and CDFG pursuant to the NCCPA to guide the 
preparation of the SCVHP. 

3.35. “Planning Limit of Urban Growth” means the geographical extent of Authorized Take 
coverage for urban development as described in SCVHP Chapter 2.2.3 and further 
explained in SCVHP Chapter 2.2.1, and as delineated in Figure 2-2 of the SCVHP.  

3.36. “Private Project Participant” means a private person or entity that has received Take 
Authorization coverage from a City or the County pursuant to Agreement Section 7.4.1 
for a project or activity within the Permit Area that is subject to the land use or other 
regulatory authority of the City or the County.  

3.37. “Reserve Unit Management Plan” means a Reserve Unit Management Plan as 
provided in Agreement Section 10.1 and as further described in SCVHP Chapter 5.2.5. 

3.38. “Reserve System” means the land acquired and dedicated in perpetuity through either 
a fee interest or conservation easement intended to meet the preservation, 
conservation, enhancement and restoration objectives of the Conservation Strategy of 
the SCVHP.  The Reserve System may also include up to one thousand (1,000) acres of 
land owned by the Santa Clara Valley Open Space Authority as of the Effective Date, on 
which the recordation of a conservation easement is precluded by law, without 
recordation of a conservation easement, provided the lands otherwise meet the 
requirements for Reserve System lands as further described in SCVHP Chapter 5.2.3 and 
SCVHP Chapter 9.4.2. 

3.39. “SCVHP” and “Plan” mean the joint habitat conservation plan and natural community 
conservation plan prepared by the Permittees and approved by the Wildlife Agencies 
under Section 10 of the ESA and Section 2820 of the California Fish and Game Code. 

3.40. “SCVHP Fees” means the Land Cover Fee, the Serpentine Fee, the Nitrogen Deposition 
Fee, the Endowment Fee Component, the Plan Preparation Cost Recovery Fee 
Component, the Wetland Fee, the Temporary Impact Fee, and the Burrowing Owl Fee, as 
further described in SCVHP Chapter 9.4.1. 

3.41. “Section” means a section or subsection of this Agreement. 

3.42. “State Listed Species” means the Covered Species that are listed as threatened or 
endangered species, or a candidate for such status, under CESA, as of the Effective Date, 
and the Covered Species that are listed as threatened or endangered, or a candidate for 
such status pursuant to CESA during the term of the SCVHP, as of the date of such listing. 

3.43. “State Permit” means the state Take permit issued to the Permittees based on the 
SCVHP pursuant to Section 2835 of the California Fish and Game Code. 

3.44. “Take” and “Taking” have the same meaning provided by the ESA and its implementing 
regulations with regard to activities subject to the ESA, and also have the same meaning 
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provided in section 86 of the California Fish and Game Code with regard to activities 
subject to CESA and NCCPA. 

3.45. “Third Party Participants” means Private Project Participants, Participating Special 
Entities, Neighboring Landowners and other persons or entities that that are not 
Permittees and that receive Authorized Take coverage from a Permittee in accordance 
with Agreement Section 7.4.  

3.46. "Three Creeks Habitat Conservation Plan" and”3CHCP” mean the habitat 
conservation plan being developed by the Santa Clara Valley Water District to protect 
and enhance habitats for aquatic species and provide conservation for species affected 
by the District’s on-going water supply operations in the northern Santa Clara Valley.    

3.47. “Unforeseen Circumstances” under the Federal Permit, as defined at 50 C.F.R. §17.3, 
means changes in circumstances affecting a Covered Species or geographic area covered 
by the SCVHP that could not reasonably have been anticipated by the Permittees and 
USFWS at the time of the SCVHP’s negotiation and development, and that result in a 
substantial and adverse change in the status of a Covered Species.  “Unforeseen 
Circumstances” under the State Permit means changes affecting one or more species, 
habitat, natural community, or the geographic area covered by a conservation plan that 
could not reasonably have been anticipated at the time of plan development, and that 
result in a substantial adverse change in the status of one or more Covered Species. 

3.48. “USFWS” means the United States Fish and Wildlife Service, an agency of the United 
States Department of Interior. 

3.49. “Wetlands” means the wetlands types described in SCVHP Chapter 3.3.5, including 
coastal and valley freshwater marsh and seasonal wetlands. 

3.50. “Wildlife Agencies” means USFWS and CDFG. 

4. PURPOSES OF THIS AGREEMENT 

This Agreement defines the Parties’ roles and responsibilities and provides a common 
understanding of actions that will be undertaken to avoid, minimize and mitigate the effects on the 
Covered Species caused by the Covered Activities within the Permit Area, and to provide for the 
conservation of the Covered Species within the Permit Area. The purposes of this Agreement are: 

• To ensure implementation of each of the terms and conditions of the Permits;  
• To note the existence of long term assurances to the Permittees that, pursuant to the federal 

“No Surprises” provisions of 50 Code of Federal Regulations, sections 17.22(b)(5) and 
17.32(b)(5), and California Fish and Game Code section 2820, subdivision (f), as long as the 
terms and conditions of this Agreement, the SCVHP, and the Permits are fully satisfied, the 
Wildlife Agencies will not require of the Permittees the commitment of additional land, 
water or financial compensation or additional restrictions on the use of land, water, or other 
natural resources, either to minimize and mitigate the impacts of Authorized Take, or to 
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provide for the conservation and management of the Covered Species in the Permit Area, 
except as provided in this Agreement and the SCVHP; and  

• To describe remedies and recourse should any Party fail to perform its obligations as set 
forth in this Agreement. 

5. INCORPORATION 
 
5.1  Incorporation of the Plan 

The SCVHP and each of its provisions are intended to be, and by this reference are, incorporated 
herein. This Agreement is intended to specify the obligations of the Parties under the SCVHP, 
recognizing that the SCVHP is a conservation plan and was not drafted as a contract. In the event of 
any direct contradiction, conflict or inconsistency between this Agreement and the SCVHP, the 
terms of this Agreement will control. In all other cases, the provisions of this Agreement and the 
SCVHP will be interpreted to be consistent with and complementary to each other. 

5.2  Incorporation into the Permits 

This Agreement and the SCVHP shall be incorporated as terms and conditions of the Permits.  In the 
event of any direct contradiction among the provisions of the SCVHP, the terms of this Agreement 
or the terms of the Permits, the terms of the Permits shall control. Each Party acknowledges that no 
representation, inducement, promise or agreement, oral or otherwise, has been made by the other 
Party or anyone acting on behalf of the other Party that is not embodied in the SCVHP, this 
Agreement, or the Permits. 

6. IMPLEMENTATION ROLES AND RESPONSIBILITIES 

The general roles and responsibilities of the Parties for the implementation of the SCVHP are as 
follows. 

6.1. Permittees’ Responsibilities 

The Permittees will fully and faithfully perform all obligations assigned to them collectively, and to 
each of them individually, under this Agreement, the SCVHP, and the Permits. 

6.2. USFWS Responsibilities 

USFWS will provide timely technical assistance and review, collaboration and consultation to the 
Permittees regarding implementation of the SCVHP, as provided in this Agreement and the SCVHP, 
throughout the duration of the Federal Permit. USFWS will also use all reasonable efforts to assist 
the Permittees to achieve the SCVHP conservation and recovery goals for the Covered Species, as 
described in SCVHP Chapters 8.7.3 and 9.4.3. 

6.3. CDFG Responsibilities 

CDFG will provide timely technical assistance and review, collaboration and consultation to the 
Permittees regarding implementation of the SCVHP, as provided in this Agreement and the SCVHP, 
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throughout the duration of the State Permit. CDFG will also use all reasonable efforts to assist the 
Permittees to achieve the SCVHP conservation and recovery goals for the Covered Species, as 
described in SCVHP Chapters 8.7.3 and 9.4.3. 

6.4. Role of Implementing Entity 

The Permittees collectively are ultimately responsible for compliance with all applicable terms and 
conditions of the Permits. The Implementing Entity will have primary responsibility for 
implementing the SCVHP on behalf of the other Permittees. The Implementing Entity may delegate 
the implementation of specific actions to other Parties or qualified third parties, including but not 
limited to public agencies, private conservation organizations, university scientists, and 
contractors, but the Implementing Entity itself will remain responsible for ensuring overall 
implementation of the SCVHP on behalf of the other Permittees in accordance with the Permits. As 
further described in SCVHP Chapter 8.3, the Implementing Entity’s responsibilities generally 
include, but are not necessarily limited to, implementation and management of all of the following 
elements of the SCVHP: 

• administration of the SCVHP, including staffing, and providing necessary scientific, legal, 
and financial expertise and consulting services; 

• oversight of compliance with the Permits; 
• creation of the Reserve System; 
• management of Reserve System Lands; 
• monitoring, adaptive management and changed circumstances; 
• funding; and 
• information management. 

6.4.1. SCVHP Implementation Key Deadlines for Compliance 

The Parties' agreement about how key elements of the SCVHP will be implemented over time are 
summarized in the implementation compliance deadlines set forth in Table 8-2 of the SCVHP and 
further explained in SCVHP Chapter 8.12. The Parties recognize that, under certain circumstances, it 
might be reasonable and appropriate to modify one or more of the deadlines by modifying or 
amending the SCVHP, this Agreement, or the Permits, as provided in Agreement Section 15. 
However, absent such a modification or amendment, the Implementing Entity, on behalf of the 
Permittees, will meet the implementation deadlines set forth in SCVHP Table 8-2 . 

6.5. Collaboration among the Parties 

The Parties agree that successful collaboration among them is important to the success of the 
SCVHP.  Notwithstanding any other Section of this Agreement or Chapter of the SCVHP, each Party 
will make a reasonable effort to: meet and confer with any other Party upon the request of that 
Party to address matters pertaining to the SCVHP, the Permits, or this Agreement; provide relevant, 
non-proprietary, non-confidential information pertaining to the SCVHP upon the request of any 
Party; and provide timely responses to requests from any Party for advice, concurrence, or review 
and comment on reports, surveys or other documents, regarding matters pertaining to the SCVHP, 
the Permits, or this Agreement.  
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6.6. Dispute Resolution 

The Parties recognize that disputes concerning implementation or interpretation of this Agreement, 
the SCVHP, and the Permits may arise from time to time.  The Parties intend to resolve most 
disputes at the staff or field personnel level. However, the Parties recognize that some disputes 
might not be resolved at the staff or field personnel level. The Parties agree to work together in 
good faith to resolve such disputes using the informal dispute resolution procedure set forth in this 
Section.  Any Party may seek any available remedy without regard to this Section if the Party 
concludes that circumstances so warrant.  However, unless the Parties agree upon another dispute 
resolution process, or unless a Party has initiated administrative proceedings or litigation related to 
the subject of the dispute in federal or state court, the Parties agree to use the following procedures 
to attempt to resolve disputes. 

6.6.1. Notice of Dispute; Meet and Confer 

If a Wildlife Agency objects to any action or inaction by any Permittee on the basis that the action or 
inaction is inconsistent with the SCVHP, the Permits, or this Agreement, it will so notify the 
Permittee and the Implementing Entity and when appropriate, other Wildlife Agencies, in writing, 
explaining the basis of such objection.  The Permittee or Implementing Entity will respond to the 
notice within thirty (30) days of receiving it, stating what actions the Permittee or Implementing 
Entity proposes to take to resolve the objection or, alternatively, explaining why the objection is 
unfounded.  If the response resolves the objection to the satisfaction of the Wildlife Agency, the 
agency will so notify the Permittee and the Implementing Entity, and the Permittee or 
Implementing Entity, as appropriate, will implement the actions, if any, proposed in the response to 
the agency.  If the response does not resolve the objection to the Wildlife Agency’s satisfaction, the 
agency will notify the Permittee or Implementing Entity accordingly, and the agency, the Permittee 
and the Implementing Entity will meet and confer to attempt to resolve the dispute.  The meeting 
will occur within thirty (30) days after the Permittee or Implementing Entity receives the Wildlife 
Agency’s response, or at such later time as the Permittee, the Implementing Entity and the Wildlife 
Agency may agree.  A representative of the Implementing Entity will take notes at the meeting, 
summarize the outcome, and distribute meeting notes to each Party in attendance. 

The Implementing Entity or any other Permittee will use the same procedure to raise and to resolve 
objections to any action or inaction of a Wildlife Agency, and the Wildlife Agency will respond in the 
same manner to notices delivered by any Permittee. 

6.6.2. Elevation of Dispute 

If the Parties do not resolve a dispute after completing the dispute resolution procedure in 
Agreement Section 6.6.1, any one of the Parties may elevate the dispute to a meeting of the chief 
executives of the involved Parties.  For purposes of this provision, “chief executive” means the city 
manager of a city, the county executive of the County, the chief executive officer of the Water 
District, the general manager of the VTA, the executive director of the Implementing Entity, the 
CDFG Regional Manager, and the USFWS Field Supervisor.  Each Party will be represented by its 
chief executive in person or by telephone at the meeting, and the meeting will occur within forty-
five (45) days of a request by any Party following completion of the dispute resolution procedure. 
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7. TAKE AUTHORIZATION 

As of the Effective Date, the Permittees may Take the Covered Species, provided the Take is 
incidental to the implementation of Covered Activities in the Permit Area, as further authorized by 
and subject to the conditions of this Agreement, the SCVHP, and the Permits. The Covered Activities 
include all activities identified as such in SCVHP Chapter 2.3. The Permits do not authorize Take 
resulting from projects or activities that are not identified as Covered Activities in SCVHP Chapter 
2.3.  

The Permittees’ Take authority covers all of their respective elected officials, officers, directors, 
employees, agents, subsidiaries, and contractors who engage in any Covered Activity. Each 
Permittee will be responsible for supervising compliance with the relevant terms and conditions of 
the Permits by its own elected officials, officers, etc., and all contracts between a Permittee and any 
such person or entity regarding the implementation of a Covered Activity will require compliance 
with the Permits. The Implementing Entity will periodically provide an educational program to fully 
inform all such persons and entities of the relevant terms and conditions of the Permits.  In this 
context, ‘periodically’ means at least once every five years or

7.1. Issuance of the Permits 

 sooner if at least 50% of the targeted 
positions have new personnel. 

Concurrent with its execution of this Agreement, and after satisfaction of all other applicable legal 
requirements, USFWS will issue the Permittees a permit under Section 10(a)(1)(B) of the ESA (the 
“Federal Permit”). The Federal Permit will authorize incidental take of all Federal Listed Covered 
Species resulting from Covered Activities in the Permit Area.  Subject to compliance with all other 
terms of this Agreement, the Federal Permit will take effect for all Non-listed Covered Species upon 
the listing of such species under the ESA.  

Concurrent with its execution of this Agreement, and after satisfaction of all other applicable legal 
requirements, CDFG will issue the State Permit. 

7.2. Ongoing Role of Wildlife Agencies 

As of the Effective Date, the Permittees may implement Covered Activities and extend Authorized 
Take coverage to Third Party Participants in accordance with the Permits without the prior 
approval of the Wildlife Agencies, except as provided in Agreement Section 7.2.1. As further 
described in SCVHP Chapter 8.7.3, the Wildlife Agencies’ will monitor implementation of the SCVHP 
to ensure overall compliance with the Permits. To ensure that the Wildlife Agencies are adequately 
informed about the Permittees' use and extension of Authorized Take coverage, the Permittees will 
provide copies of any application and supporting information required in SCVHP Chapter 6.8 for 
any Covered Activity upon the request of any Wildlife Agency.  

As further described in SCVHP Chapter 8.7.3, the Wildlife Agencies' approval is required for certain 
components of the conservation strategy and specific projects. The Wildlife Agencies will be third-
party beneficiaries on conservation easements recorded on Reserve System lands, as further 
described in SCVHP Chapter 8.6.3. The Wildlife Agencies will also participate in implementation of 
the SCVHP adaptive management program, as further described in SCVHP Chapter 7. 
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7.3. Authorized Take for Projects and Activities Implemented by Permittees 

Each Permittee will ensure that all Covered Activities it implements comply with the Permits. As 
further described in SCVHP Chapter 8.7.1, as of the Effective Date, each Permittee will document 
such compliance and provide a copy of that documentation to the Implementing Entity, which will 
maintain a record of compliance documentation for all Covered Activities implemented by 
Permittees.  

Within one (1) month after the Effective Date, the Permittees will develop a template to standardize 
the form in which they document their compliance with the Permits.  The template will be 
substantively similar to the “Habitat Plan Application Package” for Private Project Participants, as 
described in Agreement Section 7.4 and SCVHP Chapter 6.7 and SCVHP Chapter 6.8. However, the 
Permittees may adapt the form of the Habitat Plan application package for their use as they deem 
appropriate. Until the template is developed for Covered Activities implemented by the Permittees, 
the Permittees will use the Habitat Plan Application Package used for Private Project Participants. 

When one or more SCVHP Fees are required for a Covered Activity implemented by a Permittee, the 
Implementing Entity will calculate the required fee amount, and the Permittee will transfer that 
amount to the Implementing Entity before initiating the Covered Activity.  As further described in 
SCVHP Chapter 9.4.1, Permittees may use any applicable alternative to fee payment allowed in the 
SCVHP, including, but not limited to, providing suitable land in lieu of some or all fees. Permittees 
with the ability to implement actions described in SCVHP Chapter 5, pertaining to the SCVHP 
Conservation Strategy, or SCVHP Chapter 7, pertaining to the SCVHP monitoring and adaptive 
management program, that contribute to the successful implementation of the SCVHP Conservation 
Strategy, may obtain a credit against all or a portion of a required fee amount in exchange for 
implementation of those actions. The Implementing Entity will prepare a written determination of 
whether any such credit proposed by a Permittee conforms to the SCVHP and is approved. The 
written determination will include the amount of any approved credit, as described in SCVHP 
Chapter 9.4.1.  

Take Authorization coverage for any Covered Activity implemented by a Permittee will take effect 
upon the Permittee’s delivery to the Implementing Entity of its documentation of compliance with 
this Agreement, the SCVHP, and the Permits, and any required fee amount or any fee alternative 
approved by the Implementing Entity.   

7.4. Extension of Take Authorization to Third Party Participants 

As further provided by the Permits, Authorized Take coverage may be extended to “Third Party 
Participants,” which include “Private Project Participants,” “Participating Special Entities” and 
“Neighboring Landowners.” The Implementing Entity may extend Authorized Take coverage to 
Participating Special Entities and Neighboring Landowners and will be responsible for determining 
whether applications or requests from potential Participating Special Entities and Neighboring 
Landowners comply with all applicable terms and conditions of the Permits. The County and Cities 
may extend Authorized Take coverage to Private Project Participants and will be responsible for 
determining whether applications from potential Private Project Participants comply with all such 
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terms and conditions and will make findings supporting such determination before extending 
Authorized Take coverage.  

7.4.1. Private Project Participants 

The County and the Cities will each require proponents of private projects that are subject to their 
land use or other regulatory authority and fall within the categories of projects and activities 
described in SCVHP Chapter 2.3 to comply with all applicable terms and conditions of the Permits, 
and will extend Authorized Take coverage to such projects, as provided in this Section.   

7.4.1.1. SCVHP Application Process 

As further described in SCVHP Chapter 6.7.2, the County and the Cities will require proponents of 
private projects that are subject to their land use or other regulatory authority and fall within the 
categories of projects and activities described in SCVHP Chapter 2.3 to submit an application 
package as described in SCVHP Chapter 6.8 and will review the application package based on an 
“Evaluation Checklist” that will be prepared by the Implementing Entity.  The County’s and Cities’ 
review of the application package will occur concurrently with the environmental review of the 
project pursuant to CEQA, for projects subject to CEQA.  

Based on its review of each application package, the applicable City or the County will prepare a 
written determination regarding whether the private project, as proposed in the application 
package, includes all applicable terms and conditions of the Permits and that take associated with 
the implementation of the proposed project is properly authorized through the Permits. If the City 
or County concludes that the project as proposed does not include all applicable terms and 
conditions, it will explain the deficiency or omission in writing to the private project proponent and 
will reject the application.  If the City or County concludes that the project as proposed includes all 
applicable terms and conditions, it will prepare a written determination to that effect (a 
“Compliance Determination”). 

The Cities and the County will provide each Compliance Determination to the Implementing Entity 
and maintain a copy of all SCVHP application packages for which they have prepared a Compliance 
Determination, which shall be made available to the Implementing Entity as part of annual and 
other reviews. 

Nothing in this Section shall be construed to affect the ability of the County or a City to determine 
that an application for a private project is incomplete or to deny a private project application for 
any reason unrelated to the SCVHP or the Permits.    

7.4.1.2. Extension of Authorized Take Coverage to Private Project Participants 

If a City or the County prepares a Compliance Determination for a private project following 
completion of the SCVHP application process, the private project proponent will be eligible for 
Authorized Take coverage as a Private Project Participant.  The City or County will require the 
private project proponent to comply with all applicable terms and conditions of the Permits. The 
City or County may enter into an agreement in which the project’s proponent assumes the 
obligation to comply with such terms and conditions or may require such compliance as a condition 
of project approval.  Once the agreement is entered into or the conditions of approval are imposed, 
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all applicable SCVHP Fees have been paid to the Implementing Entity as provided in Agreement 
Section 8.2 and further described in SCVHP Chapter 9.4.1, and any lands in lieu of fees have been 
provided as provided in Agreement Section 8.2 and further described in SCVHP Chapter 8.6.7, and 
the City or County has otherwise finally approved the project, the applicable City or the County will 
extend Authorized Take coverage to the project proponent.  The project proponent thereafter will 
have Authorized Take coverage as a Private Project Participant. 

Once Authorized Take coverage has been extended to a Private Project Participant, it will remain in 
effect with regard to the project for as long as the Private Project Participant fully complies with all 
applicable terms and conditions of the Permits, unless: 

• the Wildlife Agencies have suspended or revoked the Permits; 
• Take has not yet occurred; and 
• the Wildlife Agencies determine that Take caused by the project would result in jeopardy.  

If the Private Project Participant does not comply with such terms and conditions, or if the 
applicable City or County suspends or revokes its approval of the project, the City or County will 
also suspend or revoke the Authorized Take coverage for the project.   

The County and the Cities will not require Private Project Participants to provide any additional 
mitigation to address impacts to Covered Species beyond what is required in the Permits for 
purposes of extending Authorized Take; provided, however, that the County and Cities may impose 
additional requirements for purposes of other state or federal environmental permits, e.g., permits 
under the Federal Clean Water Act. 

7.4.1.3. SCVHP Implementing Ordinances 

Before the Effective Date, the Cities and the County will each consider the adoption of an SCVHP 
implementing ordinance substantively similar to the model ordinance attached to this Agreement 
as Exhibit B that sets forth the application process for potential Private Project Participants.  The 
implementing ordinance will, among other things: provide for the imposition of SCVHP Fees, as 
provided in Agreement Section 8.2 and further described in SCVHP Chapter 9.4.1; establish the 
jurisdiction’s procedure for extending Authorized Take coverage to Private Project Participants, as 
provided in this Agreement Section 7.4.1; and provide for the conveyance of land in lieu of SCVHP 
Fees, in accordance with Agreement Section 8.3 and SCVHP Chapter 8.6.7. The Cities and the County 
may extend Authorized Take coverage to Private Project Participants only after adopting an SCVHP 
implementing ordinance in accordance with this Section. In addition, the Permittees recognize that 
the Wildlife Agencies’ findings regarding the adequacy of funding for SCVHP implementation will be 
based, in part, on the expectation that the Cities and the County will adopt implementing 
ordinances that require the payment of SCVHP Fees and that failure by a City or the County to adopt 
an implementing ordinance will prevent the Permits from taking effect. 

The model ordinance in Exhibit B is intended to exemplify the necessary substantive terms of an 
SCVHP implementing ordinance; it is not intended to dictate the precise terms of each such 
ordinance.  The County and each City may each adapt the model ordinance to reflect its 
independent findings, to maximize administrative efficiency, or for other reasons, provided the 
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substance of the operative terms in the model ordinance is reflected in each implementing 
ordinance.   

7.4.2. Participating Special Entities 

As further described in SCVHP Chapter 8.4, the Implementing Entity may extend Authorized Take 
coverage to public entities that are not Permittees, including, but not limited to, school, water, 
irrigation, transportation, park and other districts and utilities, pursuant to a contractual agreement 
that defines all planning, implementation, management, enforcement and funding responsibilities 
necessary for the entity to comply with the Permits. Such public entities thereafter will have 
Authorized Take coverage as Participating Special Entities. 

The Implementing Entity may, with Wildlife Agency approval, enter into an agreement with a 
Participating Special Entity if the Participating Special Entity explains how it will comply with all 
applicable terms and conditions of the Permits in an application satisfying the criteria detailed in 
SCVHP Chapter 6.8. Among other things, the agreement must adequately address the legal and 
equitable remedies available to the Implementing Entity if the Participating Special Entity fails to 
perform its contractual obligations. As provided in SCVHP Chapter 8.4, after execution of such an 
agreement and the payment of all fees specified by the Implementing Entity, the Implementing 
Entity may issue a “Participating Special Entity Certificate of Inclusion” to the Participating Special 
Entity that describes the scope of its Authorized Take coverage and sets forth the conservation 
measures the Participating Special Entity is required to implement. A Participating Special Entity 
Certificate of Inclusion template will be developed by the Implementing Entity and approved by the 
Wildlife Agencies prior to the Implementing Entity extending authorized take coverage to any 
Participating Special Entity. The Implementing Entity will enforce the terms of the Permits with 
regard to any such Participating Special Entity and will withdraw the Certificate of Inclusion and 
terminate any Authorized Take coverage extended to the Participating Special Entity if the 
Participating Special Entity fails to comply with such terms. 

7.4.3. Neighboring Landowners 

The Implementing Entity may extend Authorized Take coverage to owners of farmlands, as further 
described in SCVHP Chapter 10.2.7, and as provided herein. Owners of farmlands are eligible to 
receive Authorized Take coverage as a Neighboring Landowner for any portion of their lands that is 
within one mile of the boundary of lands included in the Reserve System. For purposes of this 
Section, “farmlands” means lands in production at the time applicable reserve unit is created on 
which normal agricultural practices are conducted, including, but not limited to, crop planting and 
production, irrigation and fertilization, soil tilling, crop harvesting, grazing including intensive 
livestock grazing on irrigated pasture, forage production, animal production and husbandry, and 
other associated activities such as fence construction and maintenance, vehicle or horse use, and 
construction and maintenance of typical farm outbuildings. Authorized Take for Neighboring 
Landowners will cover only normal agricultural practices. Participation in the SCVHP as a 
Neighboring Landowner is voluntary; farmland owners are not required by the SCVHP to seek 
Authorized Take coverage for normal agricultural practices. 
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7.4.3.1. Activities Covered by Neighboring Landowner Take Authorization 

Neighboring Landowner Take Authorizations will cover routine agricultural practices, as further 
described in SCVHP Chapter 10.2.7, including without limitation normal crop rotation practices in 
which land is periodically fallowed and subsequently returned to cultivation. 

7.4.3.2. Limitations of Neighboring Landowner Take Authorizations 

Neighboring Landowner Take Authorizations are limited to the Take of three Covered Species 
whose populations have the potential to expand into farmlands from Reserve System lands. These 
three Covered Species are California red-legged frog, California tiger salamander, and western pond 
turtle.  Neighboring Landowner Take Authorizations therefore will not cover take of other Covered 
Species or Take that occurred on farmlands before Reserve System lands were established within 
one mile of the farmlands.  Neighboring Landowner Take Authorizations will cover only normal 
agricultural practices that occur within one mile of the boundary of Reserve System lands.  

Neighboring Landowner Take Authorizations will not cover: 

• conversion of farmlands to non-agricultural uses;  
• conversion of crop lands to permanent crops, such as vineyards and orchards; 
• non-agricultural uses; 
• non-agricultural activities on farmlands; or 
• pesticide use.  

The Implementing Entity will establish the term of Neighboring Landowner Take Authorizations, 
which in no event will exceed the term of the Permits.  

7.4.3.3. Neighboring Landowner Certificates of Inclusion 

The Implementing Entity may extend Neighboring Landowner Take Authorization coverage to a 
farmland owner by issuing the landowner a Neighboring Landowner Certificate of Inclusion 
(Exhibit C) that reflects the requirements of Agreement Section 7.4.3 following the documentation 
of baseline environmental conditions on the farmlands.  Farmland owners seeking a Neighboring 
Landowner Take Authorization may either retain their own qualified biologist to prepare a baseline 
conditions report or may request the Implementing Entity to evaluate and record the baseline 
environmental conditions. A farmland owner that uses the Implementing Entity for this purpose 
will reimburse the Implementing Entity's costs. Farmland owners are responsible for paying the 
costs of surveys and reports required to obtain a Neighboring Landowners Take Authorization. For 
purposes of this provision, a “qualified biologist” is a professional biologist approved by the 
Implementing Entity, USFWS and CDFG, as further described in SCVHP Chapter 6.8.5. The baseline 
conditions report must contain, at a minimum, a description of the extent and quality of Covered 
Species habitat present on the farmlands, the results of Covered Species surveys on the lands, and 
any records of Covered Species occurrences within one mile of the lands. The Implementing Entity 
will review all baseline conditions reports submitted by farmland owners to ensure that they are 
complete and based on accepted scientific practices for species and habitat surveys, and will reject 
incomplete or inadequate reports. Once the baseline environmental conditions have been 
documented in a complete and adequate baseline conditions report, and subject to the terms and 
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conditions in this Agreement Section 7.4.3 and SCVHP Chapter 10.2.7, the Implementing Entity will 
issue the owner of the farmlands a Certificate of Inclusion providing Neighboring Landowner Take 
Authorization coverage for normal agricultural practices on the land. 

The Implementing Entity will require the covered farmland owner to sign the Neighboring 
Landowner Certificate of Inclusion. Neighboring Landowner Certificates of Inclusion will not be 
transferable. Subsequent owners of farmlands covered by a Neighboring Landowner Certificate of 
Inclusion must request the Implementing Entity to issue, and must sign, a new Neighboring 
Landowner Certificate of Inclusion, if they choose to continue enrollment. Subsequent owners of 
covered farmlands will not, however, be required to prepare, or to ask the Implementing Entity to 
prepare, a new baseline conditions report if there is no lapse in coverage under or compliance with 
the Neighboring Landowner Certificate of Inclusion. 

The Implementing Entity will maintain a record of all Neighboring Landowner Certificates of 
Inclusion, and the size and location of lands covered by them, and will include a summary of this 
information in its Annual Report. Copies of Neighboring Landowner Certificates of Inclusion will be 
provided to the Wildlife Agencies upon request. 

7.5. Contra Costa Goldfields 

Nothing in the Permits is intended or will be construed to allow the Take of Contra Costa goldfields 
(Lasthenia conjugens), as further described in SCVHP Chapter 6.3.  

7.6. The Migratory Bird Treaty Act 

The Federal Permit will constitute a Special Purpose Permit under the Migratory Bird Treaty Act as 
provided at 50 Code of Federal Regulations section 21.27 for the Take of least Bell’s vireo (Vireo 
bellii pusillus), subject to the terms and conditions specified in the Federal Permit, as of the Effective 
Date. The Special Purpose Permit will be valid for a period of three (3) years from the Effective 
Date, provided the Federal Permit remains in effect for such period. The Special Purpose Permit will 
be renewed in accordance with the Migratory Bird Treaty Act provided that the Permittees remain 
in compliance with the Federal Permit. Each such renewal will be valid for the maximum period 
allowable under the applicable regulations at the time of the renewal (which, as of the Effective 
Date, is three (3) years), provided that the Federal Permit remains in effect for such period. If and 
when any other Covered Species that is a migratory bird becomes a Federal Listed Species, the 
Federal Permit will automatically constitute a Special Purpose Permit for that species as of the date 
the Federal Permit becomes effective as to such species, as provided in Agreement Section 7.1. 

7.7. Activities Not Covered 

Projects and activities that are not Covered Activities, as described in SCVHP Chapter 2.4, will not 
receive Authorized Take Coverage and are not subject to the terms and conditions of the Permits. 

7.8. Relationship of SCVHP to Three Creeks Habitat Conservation Plan 

The Water District is expected to apply for separate incidental take permits from USFWS and the 
National Marine Fisheries Service to cover activities addressed in the “Three Creeks Habitat 
Conservation Plan” (the “3CHCP”). If issued, the Water District's 3CHCP incidental take permits will 
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be independent and severable from the SCVHP Federal Permit, such that, if the 3CHCP permits are 
subsequently suspended or revoked, such suspension or revocation will not, by itself, affect the 
SCVHP Federal Permit or the Permittees' obligations under the SCVHP Federal Permit, and vice 
versa. The Water District's 3CHCP incidental take permits are expected to cover some activities that 
are also SCVHP Covered Activities, such that the Water District will have incidental take 
authorization for certain SCVHP Covered Activities under both the SCVHP Federal Permit and the 
3CHCP incidental take permits. 

The Water District will be solely responsible for administering and implementing the 3CHCP. The 
Water District will coordinate with the Implementing Entity and the Wildlife Agencies regarding 
implementation of 3CHCP as appropriate to eliminate redundancies. If, and to the extent that, the 
3CHCP requires mitigation for impacts also addressed by the SCVHP, the Parties agree that the 
Water District will not be required to implement the duplicative measure twice (e.g., will not both 
have to pay a fee under the SCVHP that is intended to fund land acquisition and also directly to fund 
a land acquisition under the 3CHCP to mitigate the impacts of the same project or activity). The 
Implementing Entity will be responsible for monitoring and reporting on measures implemented 
by the Water District that fulfill SCVHP requirements just as it is responsible for monitoring and 
reporting on other SCVHP measures, regardless of whether the measures also fulfill requirements 
under the 3CHCP. 

Notwithstanding anything in this Agreement or the SCVHP to the contrary, the Parties further agree 
that conservation actions anticipated to be undertaken by the Water District in implementing the 
3CHCP will be eligible to offset SCVHP Fees and, if implemented and approved by the Implementing 
Entity, may be credited against any SCVHP Fees the Water District may otherwise be obligated to 
pay, in the manner and to the extent provided in SCVHP Chapter 9.4.1.  

8. CONDITIONS ON COVERED ACTIVITIES 

The impacts to Covered Species and natural communities resulting from Covered Activities will be 
minimized and mitigated by the implementation of the SCVHP Conservation Strategy, by avoidance 
and minimization measures for Covered Activities, and related application and survey 
requirements, described in SCVHP Chapter 6, and by the payment of certain fees that will be used to 
fund implementation of the SCVHP described in SCVHP Chapter 9. The measures described in 
SCVHP Chapter 6 and the fee requirements described in SCVHP Chapter 9 are referred to herein 
and in the SCVHP as “Conditions on Covered Activities” or “Conditions.” Most of these Conditions 
apply to specific types of Covered Activities; no individual Covered Activity is anticipated to need to 
comply with all Conditions. Instead, each Covered Activity will comply with certain applicable 
Conditions. The Permittees will ensure that all applicable Conditions are incorporated in Covered 
Activities, as provided in this Section. 

8.1. Avoidance and Minimization of Impacts 

As further described in SCVHP Chapter 6, the SCVHP includes Conditions to avoid or minimize the 
Take of Covered Species resulting from Covered Activities.  These Conditions are designed to form a 
regional program that will be implemented systematically to: prevent Take of individuals of certain 
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Covered Species; avoid impacts to Covered Species to the maximum extent practicable; minimize 
adverse effects on Covered Species and natural communities to the maximum extent practicable; 
and avoid and minimize direct and indirect impacts on wetlands and streams. Each Permittee will 
incorporate all applicable Conditions within all Covered Activities that it implements.  In addition, 
the County and the Cities will require all applicable Conditions as conditions of approval for all 
Private Project Participant Covered Activities, and the Implementing Entity will ensure that the 
Conditions are incorporated in all Participating Special Entity Covered Activities.   

8.1.1. Avoidance and Minimization of Impacts to Species Protected under Laws 
other than the ESA or CESA 

All Covered Species that are bird species (western burrowing owl, least Bell’s vireo, and tricolored 
blackbird) are protected under the Migratory Bird Treaty Act. As provided in Agreement Section 
7.7, the Federal Permit will be a Special Purpose Permit under the Migratory Bird Treaty Act for the 
least Bell's vireo, which is a Federal Listed Species. However, unless and until the western 
burrowing owl or the tricolored blackbird become Federal Listed Species and the Federal Permit 
becomes a Special Purpose Permit for those species, the Migratory Bird Treaty Act will prohibit 
killing or possessing them or  their young, nests, feathers, or eggs. 

The Permits authorize Take of Covered Species only. As further described in Condition 1, Covered 
Activities must comply with applicable state and federal laws that protect species that are not 
Covered Species just as they would without the Permits.  

8.1.2. Exemptions from Conditions to Avoid and Minimize Impacts 

Certain Covered Activities will not disturb the ground or will have little measurable impact on 
Covered Species or natural communities. These Covered Activities will receive the same Authorized 
Take coverage as other Covered Activities. However, as further described in SCVHP Chapter 6.2 and 
SCVHP Table 6-1, some or all conditions on Covered Activities described SCVHP Chapter 6, 
including the requirement in SCVHP Chapter 6.8 to submit a Habitat Plan Application, will not apply 
to these Covered Activities.  

8.2. SCVHP Fees 

As provided in this Section and further described in SCVHP Chapter 9, the Implementing Entity will 
use revenues generated from certain fees placed on Covered Activities to fund the implementation 
of the conservation strategy described in SCVHP Chapter 5. Such actions include, but are not limited 
to creation of the SCVHP Reserve System, management of Reserve System lands, monitoring of and 
reporting on SCVHP implementation, adaptive management, responses to Changed Circumstances, 
and related planning and administrative costs.  These actions, together with the avoidance and 
minimization measures provided for in Agreement Section 8.1, will fulfill all requirements under 
the ESA and the NCCPA to minimize and mitigate for the impacts of Covered Activities on Covered 
Species and natural communities.  

The SCVHP includes several types of fees, which are referred to collectively in this Agreement as the 
“SCVHP Fees.” The SCVHP Fees, exemptions from the fees, fee credits, and the method of 
calculating the fees is further described in SCVHP Chapter 9.4.1.  
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8.2.1. Exemptions from SCVHP Fees 

Certain Covered Activities will not disturb the ground or will have little measurable impact on 
Covered Species or natural communities. As further described in SCVHP Chapter 6.2 and SCVHP 
Table 6-1, the requirement to pay SCVHP fees does not apply to these Covered Activities, except to 
the extent that the requirement applies to them expressly in SCVHP Chapter 9.4.1. These Covered 
Activities will receive the same Authorized Take coverage as other Covered Activities, and Take 
from these Covered Activities will be tracked and reported in the same way as Authorized Take 
from other Covered Activities. Covered Activities that are exempt from SCVHP Fees are further 
described in SCVHP Chapter 9.4.1. 

8.2.2. Payment and Collection of Fees 

The Permittees will ensure that all applicable SCVHP Fees are paid, and all applicable fee credits are 
applied, for all Covered Activities, as further described in SCVHP Chapter 9.4.1. The County and the 
Cities will make payment of all applicable SCVHP Fees a condition of final approval for Private 
Project Participant Covered Activities; the Implementing Entity will require payment of all 
applicable SCVHP Fees for Participating Special Entity Covered Activities; and the Permittees will 
pay all applicable SCVHP Fees for Covered Activities that they implement. The Implementing Entity 
may require Participating Special Entities to pay an amount in addition to applicable SCVHP Fees to 
reimburse the Implementing Entity for costs associated with extending take coverage to 
Participating Species Entities and to help fund SCVHP conservation actions intended to contribute 
to the recovery of Covered Species. 

The Cities and the County will collect fee payments from Private Project Participants and provide 
the fee revenues to the Implementing Entity at least annually. The Implementing Entity will collect 
all fee revenues, including fee payments from the Permittees for Covered Activities that they 
implement.  The Implementing Entity will comply with all applicable provisions of the Mitigation 
Fee Act (Gov. Code §66000, et seq.) as to the deposit, accounting, expenditure and reporting of such 
fee revenues. 

8.3. SCVHP Fee Credits 

As further described in SCVHP Chapter 8.6.7 and SCVHP Chapter 9.4.1, the Implementing Entity 
may approve SCVHP Fee credits for the conveyance of lands that are added to the Reserve System 
and for the implementation of SCVHP conservation actions. The SCVHP Fee credits may be used for 
some of the SCVHP Fees that apply to one or more Covered Activities, except that SCVHP Fee credits 
may not be used for the Wetland Fee. SCVHP Fee credits do not have any value except as credits for 
SCVHP Fees incurred during the Permit Term.  SCVHP Fee credits remaining after the Permit Term 
will have no value, and no payment or “refund” will be made.  Selling or trading of SCVHP Fee 
credits will not be allowed. 

The Implementing Entity will prepare a written determination stating whether any proposed 
SCVHP Fee credit meets the requirements of the SCVHP and this Agreement, and whether, or to 
what extent, the credit is approved by the Implementing Entity. The written determination will 
include the amount of any approved credit.  The amount of an approved SCVHP Fee credit may be 
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deducted from the SCVHP Fees that apply to any Covered Activity implemented by the Permittee, 
Private Project Proponent, or Participating Special Entity that received the approved credit.  

The Implementing Entity may disapprove a proposed SCVHP Fee credit if it determines that 
approval of the credit would constrain the Implementing Entity’s ability to meet Reserve System 
requirements or otherwise impede the successful implementation of the SCVHP, such as, for 
example, and without limitation, by creating a shortfall in fee revenues for Reserve System 
management or monitoring or by impairing the Implementing Entity’s ability to meet the 
requirements of Agreement Section 9.4 or SCVHP Chapter 8.6.1.  

8.4. Timing of Fee Payment 

All applicable SCVHP Fees, subject to any SCVHP Fee credits, will be collected before the Covered 
Activity for which the fees are required is implemented. The County and the Cities will require 
Private Project Participants to pay all applicable fees before or concurrent with the issuance of a 
grading permit for each Private Project Proponents’ Covered Activity.  If a grading permit is not 
required for the Covered Activity, payment of the fees will be required before the first building or 
construction permit is issued. The Implementing Entity will require Participating Special Entities to 
pay all applicable fees before initiating ground-breaking activities for their Covered Activities, and 
the Permittees will pay all applicable fees before implementing any Covered Activity.  

8.5. Adjustment of Fees 

As further described in SCVHP Chapter 9.4.1, there are three ways in which the Implementing 
Entity will evaluate the amount of SCVHP Fees and adjust them as necessary to account for 
increases or decreases in the cost of implementing the SCVHP: by annual adjustments, by biennial 
reviews, and by periodic assessments. The Implementing Entity will adjust the rate of the SCVHP 
Fees annually, by the date established by the Implementing Entity for this adjustment, according to 
the indices and procedures described in Table 9-12 of the SCVHP, beginning the calendar year 
following the Effective Date.  The date of the automatic update will be determined by the 
Implementing Entity’s Governing Board within the first six months of Plan implementation.  At least 
once every two (2) years, the Implementing Entity will review fee revenues and compare them to 
the actual and projected portion of SCVHP implementation costs that must be funded by fee 
revenues to determine whether the annual adjustments to SCVHP fees are sufficient to keep pace 
with actual costs and to provide the Implementing Entity an additional opportunity to adjust fees, if 
needed. 

In addition, the Implementing Entity will conduct a periodic assessment concurrent with an annual 
adjustment of the SCVHP Fees to evaluate whether fee revenues are adequate to cover the 
appropriate portion of implementation costs, as described in SCVHP Chapter 9. The Implementing 
Entity will conduct the periodic assessment at least once every five (5) years, where year one (1) is 
the first full calendar year after the Effective Date.  

SCVHP fees may be increased or decreased based on the results of the annual adjustments, biennial 
review, or periodic assessment. However, SCVHP fees must always be based on the mitigation 
requirement methodology described in SCVHP Chapter 9.4.1. The Permittees will not be required to 
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increase SCVHP Fees to address shortfalls in other sources of funding or to decrease the Fees in 
response to windfalls in other sources of funding. 

9. CREATION OF RESERVE SYSTEM 

The creation and management of the Santa Clara Valley Habitat Plan Reserve System (the “Reserve 
System”) is an essential element of the SCVHP Conservation Strategy. The Implementing Entity will 
create the Reserve System on behalf of the Permittees as provided in this Section and further 
described in SCVHP Chapter 5 and SCVHP Chapter 8.  With the exception of existing Santa Clara 
Valley Open Space Authority lands, described in Agreement Section 9.2, the Reserve System will be 
created by permanently protecting land containing certain terrestrial and aquatic land cover types 
and managing and monitoring them in perpetuity. Lands consistent with the conservation strategy 
that are owned by a Permittee may be added to the Reserve System upon approval by the 
Implementing Entity and Wildlife Agencies and protection through a conservation easement, as 
provided in this Section and as further described in SCVHP Chapter 5.2.3 and SCVHP Chapter 8.6.   

Reserve System lands will be actively managed for the benefit of Covered Species, and habitat on 
Reserve System lands will be enhanced or restored where appropriate, to improve habitat for 
Covered Species and natural communities, as provided in Agreement Section 10 and further 
described in SCVHP Chapters 5.2.5, 5.3 and 5.4.  

The Implementing Entity will create and complete the Reserve System according to prescribed 
deadlines as provided in Agreement Section 6.4.1 and further described in SCVHP Chapter 5.3.1, 
Table 5-14, and Chapter 8.12. In addition, lands must be added to the Reserve System at a pace that 
is roughly proportional to the rate at which Covered Activities are implemented and Authorized 
Take occurs, as provided in Agreement Section 9.4 and further described in SCVHP Chapter 8.6.1, 
even if this would require the Reserve System to be created and completed more quickly than 
needed to meet the deadlines.  

9.1. Criteria for Reserve System Lands 

As further described in SCVHP Chapter 8.6, the Implementing Entity must obtain USFWS' and 
CDFG's advance approval for all lands added to the Reserve System, including lands owned by a 
Permittee, fee title transfers and conservation easement acquisitions; provided, however, that if 
either Wildlife Agency does not respond to a written request for approval of a proposed addition of 
lands from the Implementing Entity within thirty (30) days after receiving such a request, the 
Wildlife Agency will be deemed to have approved the acquisition for purposes of this Agreement, 
the SCVHP and the Permits.   

Only lands that meet all of the following criteria may be counted toward the Reserve System 
requirements of the SCVHP. 

• The lands must contribute to the SCVHP Conservation Strategy. 
• The land has no hazardous materials or property encumbrances that conflict with the 

SCVHP Conservation Strategy.  
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• The lands must be consistent with SCVHP reserve design and assembly principles, as 
described in SCVHP Chapter 5. 

• The lands must meet all relevant criteria in SCVHP Chapter 5.3.1 for landscape linkages, 
land cover types, plant populations, modeled species habitat, and species occupancy. 

• The biological functions and values on the lands that contribute to the SCVHP Conservation 
Strategy must be permanently protected, with the exception of existing Santa Clara Valley 
Open Space Authority Land, described further in Agreement Section 9.2. 

• A Reserve Unit Management Plan must be prepared for the lands, as provided in Agreement 
Section 10 and further described in SCVHP Chapter 5.2.5 and SCVHP Chapter 5.3. 

• The lands were not used to fulfill mitigation requirements for a project or activity that is not 
a Covered Activity. 

9.2. Permanent Protection of Reserve System Lands 

As provided in Agreement Section 9, Reserve System lands will be permanently protected.  For 
purposes of the Permits, Reserve System lands will be regarded as permanently protected if the 
biological functions and values on the lands that contribute to the SCVHP Conservation Strategy are 
protected by a permanent, recorded conservation easement that meets the requirements of this 
Section and SCVHP Chapter 8.6.3. However, up to one-thousand (1,000) acres of land owned by the 
Santa Clara Valley Open Space Authority as of the Effective Date, on which the recordation of a 
conservation easement is precluded by law, may be added to the Reserve System without 
recordation of a conservation easement, provided the lands otherwise meet the requirements for 
Reserve System lands, as further described in SCVHP Chapter 5.2.3 and SCVHP Chapter 9.4.2.   

9.2.1. Conservation Easements 

As further described in SCVHP Chapter 8.6.3, the Implementing Entity will negotiate the specific 
terms and conditions of conservation easements used to permanently protect Reserve System lands 
with each landowner on a case-by-case basis, based on site conditions, land uses, and Covered 
Species and habitat needs. However, all Reserve System conservation easements will comply with 
California Civil Code section 815 et seq., Government Code section 65965 et seq., and other 
applicable laws; will achieve certain objectives and prohibit certain uses, as further described in 
SCVHP Chapter 8.6.3; and will identify the Wildlife Agencies as third party beneficiaries for 
purposes of enforcing the terms of the easement. Reserve System conservation easements will be 
held by the Implementing Entity in most cases. If the Implementing Entity owns fee title to the land 
covered by the conservation easement, the conservation easement will be held by another 
conservation organization approved by the Wildlife Agencies. In addition, the Implementing Entity 
may, on a case-by-case basis, allow other conservation organizations approved by the Wildlife 
Agencies to hold Reserve System conservation easements, provided such conservation 
organizations enter into a binding agreement with the Implementing Entity in which they assume 
the obligation to enforce the terms of the conservation easement in accordance with the SCVHP, 
this Agreement, and the Permits and comply with all applicable legal requirements including, but 
not limited to, Government Code section 65965 et seq. 
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For purposes of lands added to the Reserve System, the Implementing Entity will use a 
conservation easement template agreed to by the Parties (Appendix H of the SCVHP). Reasonable 
variations from the template may be needed to address site-specific constraints.  CDFG and USFWS, 
along with the Implementing Entity, must review and approve any modifications to the template 
easement prior to its execution. 

9.3. Requirement for a Reserve Unit Management Plan 

As provided in Agreement Section 9 and Agreement Section 10, all Reserve System lands will be 
managed in perpetuity according to the applicable Reserve Unit Management Plan.  Lands may be 
counted toward the Reserve System requirements of the SCVHP before a Reserve Unit Management 
Plan is prepared only if the lands are permanently protected and the fee owner of the lands is 
subject to an enforceable legal obligation to manage the lands, or to allow the lands to be managed, 
according to a Reserve Unit Management Plan. 

9.4. Stay-Ahead or Rough Proportionality Requirement 

The Implementing Entity will ensure that lands are added to the Reserve System, and that required 
habitat restoration and creation occurs, at or faster than the pace at which Covered Activities 
impact habitat, which will fulfill the NCCPA’s requirement to ensure that implementation of 
mitigation and conservation measures on a plan basis is roughly proportional in time and extent to 
the impact on habitat or covered species. (Cal. Fish & G. Code section 2820(b)(3)(D)(9).) This 
requirement is also referred to in the SCVHP as the “stay-ahead” requirement and will assist the 
USFWS in making a finding that the SCVHP will meet the requirement of Section 10(a)(2)(B)(ii) of 
the ESA.  In order to make findings that the proposed impacts are mitigated to the maximum extent 
practicable, USFWS will consider temporal losses resulting from the time of impact relative to the 
time of mitigation. As further described in SCVHP Chapter 8.6.1, SCVHP Table 5-12 and SCVHP 
Table 5-14, the amount of each land cover type restored, created, and added to the Reserve System 
as a proportion of the total requirement for each land cover type will be equal to or greater than the 
impact on that land cover type as a proportion of the total impact expected by all Covered Activities.  
For example, at or before the time twenty-five percent (25%) of the expected impacts on mixed 
serpentine chaparral have occurred, the Implementing Entity will add twenty-five percent (25%) of 
the required acreage of mixed serpentine chaparral to the Reserve System. The Implementing 
Entity will in good faith attempt to maintain strict proportionality between creation of the Reserve 
System and the impacts of Covered Activities, but the Implementing Entity will fulfill the 
requirements of this Section and SCVHP Chapter 8.6.1 so long as it ensures that the pace at which 
the Reserve System is created, and at which required habitat restoration and creation occurs on 
Reserve System lands, does not fall behind the pace at which Covered Activities impact habitat by 
more than ten percent (10%) for each land cover type.  As further described in SCVHP Chapter 
8.6.1, SCVHP Chapter 5.4 and SCVHP Table 5-16, the Stay-Ahead provision also includes a 
requirement for acquisition of covered plant occurrences to stay ahead of impacts, with the 
exception of the Coyote ceanothus as described in SCVHP Chapter 5.4.11.  SCVHP Chapter 8.6.1 also 
describes a Stay-Ahead provision specific to the Burrowing Owl Conservation Strategy.  The 
Implementing Entity will measure and report on rough proportionality as described in Chapter 
8.6.1.  
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9.4.1. Reserve System Lands Acquired Using State or Federal Funding 

As provided in Agreement Section 13 and further described in SCVHP Chapter 9, the SCVHP funding 
strategy for completion of the Reserve System identifies and assumes contributions of state and 
federal funding. Lands added to the Reserve System using funds from state or federal agencies will 
be counted toward the Reserve System requirements of the SCVHP and the stay-ahead/rough 
proportionality requirement, but will not be credited toward SCVHP mitigation requirements.    

9.4.2. Failure to Stay Ahead or to Maintain Rough Proportionality 

If the Wildlife Agencies determine that the requirements of this Section or SCVHP Chapter 8.6.1 
have not been fulfilled, they will so notify the Implementing Entity in writing, and the Implementing 
Entity and Wildlife Agencies will meet to develop a mutually agreeable plan of action that will fulfill 
such requirements, as further described in SCVHP Chapter 8.6.1. If the Wildlife Agencies determine 
specifically that the requirements of this Section and SCVHP Chapter 8.6.1 regarding the addition of 
land to the Reserve System have not been fulfilled, they may, by written notice to the Implementing 
Entity, require it to initiate the requirement to dedicate land in-lieu of SCVHP Fees set forth in 
Agreement Section 9.4.1. The Parties acknowledge that failure to fulfill the requirements of SCVHP 
Chapter 8.6.1 would constitute a violation of the Federal and State Permits and that the Wildlife 
Agencies will take appropriate responsive actions  to address any such violation in accordance with 
the ESA and the NCCPA, which could include suspension or revocation of the Permits, in whole or in 
part.  

9.4.2.1. NCCPA Procedure for Addressing Failure to Maintain Rough 
Proportionality 

In addition to the response described in Agreement Section 9.4.2, SCVHP Chapter 8.6.1 and SCVHP 
Chapter 9.4.4, the NCCPA requires a specific procedure for responding to a failure to maintain 
rough proportionality. This Section fulfills that requirement.  If CDFG determines that the 
requirements of this Section or SCVHP Chapter 8.6.1 have not been fulfilled, with or without the 
concurrence of USFWS, the Implementing Entity will either regain rough proportionality within 
forty-five (45) days or will enter into an agreement with CDFG within forty-five (45) days, which 
will set a course of action to expeditiously regain rough proportionality. The agreement may 
include any of a variety of commitments or adjustments to the SCVHP designed to regain rough 
proportionality, including but not limited to, a plan to acquire, restore, or enhance lands of the 
appropriate land cover or plant population type expeditiously. However, if USFWS concurs with 
CDFG’s determination, and the Implementing Entity and the Wildlife Agencies meet to develop a 
plan of action, as described above, the agreement will be based on that plan of action. The 
Implementing Entity will provide written notice of the agreement to the other Permittees.  Each 
Permittee will implement all actions set forth in the agreement that apply to the Permittee. 

If the Implementing Entity does not regain rough proportionality within forty-five (45) days and 
does not enter into an agreement with CDFG within forty-five (45) days setting a course of action to 
regain rough proportionality, CDFG will suspend or revoke the State Permit, in whole or in part, 
pursuant to California Fish and Game Code section 2820, subdivision (c).  The Parties agree that 
partial suspension or revocation may include removal of one or more Covered Species for purposes 
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of the State Permit or reducing the geographic scope of Authorized Take under the State Permit.  
Before suspending or revoking the State Permit in whole due to a failure to maintain rough 
proportionality, CDFG will meet with the Permittees to determine whether mutually agreeable 
modifications to the SCVHP would obviate a suspension or revocation in whole.  The Parties agree 
that if CDFG suspends or revokes the State Permit, the Permittees may, based on the SCVHP, apply 
for one or more CESA incidental take permits under section 2081, subdivision (b), of the California 
Fish and Game Code to replace the State Permit. 

If the NCCPA procedure for addressing a failure to maintain rough proportionality in California Fish 
and Game Code section 2820 is amended, the new procedure shall supersede the procedure in this 
Section 9.4.2.1 to the extent they are inconsistent. 

The Implementing Entity will follow the same procedure with USFWS as described in this section 
9.4.2.1 for responding to a failure to maintain rough proportionality for purposes of the ESA. 

9.4.3. Conveyance of Land in Lieu of SCVHP Fees to Maintain Rough 
Proportionality 

If the Implementing Entity determines at any time that the pace at which lands are added to the 
Reserve System is likely to fail to meet the requirements of this Agreement Section 9.4, the 
Implementing Entity may, after consultation with the other Permittees, require that some or all 
Permittees provide, and require Third Party Participants to provide, land in lieu of fees, as provided 
in Agreement Section 8.3 and further described in SCVHP Chapters 8.6.1 and 8.6.7. The 
Implementing Entity will provide written notice thereof to the other Permittees.  The Implementing 
Entity’s notice will recommend a scope of the land in lieu of fee requirement, for example, applying 
the land in lieu of fee requirement to Covered Activities that will impact ten (10) acres or more.  All 
Permittees will thereafter apply the recommended land in lieu of fee requirement to Covered 
Activities that they implement; the Implementing Entity will apply the requirement to Participating 
Special Entities; and the County and Cities will consider applying the requirement to Private Project 
Participants. However, SCVHP Fee credits derived from the implementation of conservation actions 
specifically approved for SCVHP Fee credit in SCVHP Chapter 9.4.1 may be used regardless of a land 
in lieu of fee requirement from the Implementing Entity. The County and Cities acknowledge that 
failure to apply the land in lieu of fee requirement to Private Project Participants when needed to 
meet the requirements of this Agreement Section 9.4 may result in suspension or revocation of the 
Permits. 

The Implementing Entity may terminate the land in lieu of fee requirement only after it determines 
that the pace at which lands added to the Reserve System without the requirement will likely meet 
the requirements of this Agreement Section 9.4. Upon making such a determination, the 
Implementing Entity will so notify the other Permittees in writing, and the Permittees may 
thereafter terminate the requirement with regard to their own Covered Activities and to Third 
Party Participants. However, if the Implementing Entity initiated the requirement because it was 
required to do so by the Wildlife Agencies as provided in Agreement Section 9.4.2, it may terminate 
the land in lieu of fee requirement only with the approval of the Wildlife Agencies, which approval 
will not be withheld unreasonably. 
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9.5. Additional Criteria for Lands Conveyed in Lieu of SCVHP Fees 

As provided in Agreement Section 8.3 and Agreement Section 9.4.1, under certain circumstances 
lands may be conveyed to the Reserve System in lieu of payment of some SCVHP Fees that apply to 
one or more Covered Activities. As further described in SCVHP Chapter 8.6.7, such lands may be 
added to the Reserve System and counted toward the Reserve System requirements of the SCVHP, if 
the lands: 

• meet the criteria for Reserve System Lands in Agreement Section 9.1; 
• are approved for inclusion in the Reserve System by the Implementing Entity and the 

Wildlife Agencies in accordance with Agreement Section 9.1; and 
• are within an area designated as high or moderate priority for acquisition, as further 

described in SCVHP Chapter 5 and SCVHP Figure 5-8, or have unique or exceptional habitat 
values that meet the criteria for such high or moderate priority areas. 

9.6. Lands Conveyed by Entities other than Permittees 

Lands acquired or owned by any Permittee that meet the requirements of Agreement Section 9.1 
may be added to the Reserve System and counted toward the Reserve System requirements of the 
SCVHP, as further described in SCVHP Chapter 8.6.2. 

9.6.1. Lands in Private Mitigation Banks 

Lands in private mitigation banks within the Permit Area can be counted toward the Reserve 
System requirements of the SCVHP as described in SCVHP Chapter 8.6.2. With the Implementing 
Entity’s prior approval, a Permittee or Third Party Participant may purchase credits at a private 
mitigation bank to fulfill the requirements of the SCVHP only if the bank occurs within the Permit 
Area and meets all relevant requirements pertaining to the Reserve System, habitat enhancement, 
adaptive management, and monitoring described in SCVHP Chapter 5 and SCVHP Chapter 7. 

9.7. Gifts of Land 

The Implementing Entity may accept lands in fee title, or conservation easements on lands, as a gift 
or charitable donation. Such lands may be added to the Reserve System only if they meet the 
criteria in Agreement Section 9.1 and the nature of the real property interest is consistent with the 
requirements of Agreement Section 9.2.  The Implementing Entity may sell or exchange lands it 
receives as a gift or donation that do not meet the criteria in Agreement Section 9.1 or the 
requirements of Agreement Section 9.2.  

10. MANAGEMENT OF RESERVE SYSTEM LANDS 

The Implementing Entity, on behalf of the Permittees, will ensure that Reserve System lands are 
managed as provided in this Section and further described in SCVHP Chapters 5.2.5, 5.3, and 5.4. 
The Implementing Entity may delegate management responsibility to other Parties or qualified 
third parties, including but not limited to public agencies, private conservation organizations, 
university scientists, and contractors.  However, the Implementing Entity or any successor will be 
responsible for ensuring the management of Reserve System lands in perpetuity. 
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10.1. Reserve Unit Management Plans 

The Implementing Entity will ensure that all Reserve System lands are managed according to 
appropriate Reserve Unit Management Plans.  As further described in SCVHP Chapter 5.2.5, Reserve 
Unit Management Plans will be prepared for each reserve unit within the Reserve System to 
identify, on the basis of site-specific conditions, the management and maintenance actions 
necessary to ensure that SCHVP objectives regarding ecosystem characteristics and functions are 
maintained and enhanced, and to achieve other objectives, as further described in SCVHP Chapter 
5.2.5. 

10.1.1. Role of the Wildlife Agencies in Preparation of Reserve Unit Management 
Plans 

All Reserve Unit Management Plans must be approved by the Wildlife Agencies. The Wildlife 
Agencies will review each draft Reserve Unit Management Plan and provide comments to the 
Implementing Entity within sixty (60) days after receiving the draft plan. The Implementing Entity 
will revise the draft plan based on the Wildlife Agencies’ comments, if any, and will provide a 
revised draft to the Wildlife Agencies, which will have an additional sixty (60) day review period.  If 
an initial draft Reserve Unit Management Plan or any subsequent revised draft Reserve Unit 
Management Plan adequately addresses a Wildlife Agency’s comments, the Wildlife Agency will so 
notify the Implementing Entity within sixty (60) days, and the Reserve Unit Management Plan will 
thereafter be deemed to be approved by that Wildlife Agency for purposes of the Permits. In 
addition, if a Wildlife Agency does not provide comments within sixty (60) days after receiving the 
revised draft Reserve Unit Management Plan, the Wildlife Agency will thereafter be deemed to have 
approved the revised draft plan for purposes of this Agreement, the SCVHP and the Permits. The 
Implementing Entity will incorporate comments submitted by the Wildlife Agency in the revised 
draft Reserve Unit Management Plan to the extent that the Implementing Entity determines the 
comments can be incorporated.  In the event that the Implementing Entity determines that some or 
all of the Wildlife Agency comments cannot be incorporated, it will notify the Wildlife Agencies of 
its determination and the basis for such.  The Implementing Agency will then work with the Wildlife 
Agencies to determine if other measures can be developed that adequately address the Wildlife 
Agencies’ concerns. 

The same Wildlife Agency review procedure will apply to all major revisions to Reserve Unit 
Management Plans. 

10.1.2. Preparation and Revision of Reserve Unit Management Plans 

As further described in SCVHP Chapter 5.2.5 and SCVHP Chapter 5.3, the Implementing Entity will 
prepare a Reserve Unit Management Plan for each reserve unit within the Reserve System as soon 
as reasonably possible. The Implementing Entity will prepare a draft Reserve Unit Management 
Plan for Wildlife Agency review not later than five (5) years after the first parcel has been acquired 
within the reserve unit. Until the Reserve Unit Management Plan has been approved by the Wildlife 
Agencies, the Implementing Entity will manage the reserve unit based on the best available 
information and management methods derived from other Reserve Unit Management Plans or from 
other land management in the Permit Area. 
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Following the initial approval of a Reserve Unit Management Plan, the Implementing Entity will 
periodically update each Reserve Unit Management Plan as new lands are added to the reserve unit 
to include new management and monitoring methods, if any, needed for the new lands. The 
Implementing Entity will also review and, if necessary, revise all Reserve Unit Management Plans 
every five (5) years based on information provided through the SCVHP monitoring and adaptive 
management program described in SCVHP Chapter 7 and relevant outside research.  

10.2. Reserve Unit Management Plan Components 

The Implementing Entity will ensure that each Reserve Unit Management Plan includes the 
components identified in SCVHP Chapter 5.2.5 and SCVHP Chapter 5.3.2.  

10.3. Recreational Uses 

Recreational and educational uses will be allowed on Reserve System lands where the 
Implementing Entity determines that such uses would be compatible with the preservation and 
enhancement of Covered Species and natural communities. The Implementing Entity will ensure 
that a recreational uses strategy is included in all Reserve Unit Management Plans for reserve units 
on which educational or recreational uses will be allowed, as further described in SCVHP Chapter 
6.4.6. The Implementing Entity will not allow recreational uses within any reserve unit of the 
Reserve System until the Wildlife Agencies have approved a Reserve Unit Management Plan that 
includes a recreational uses strategy for the unit in accordance with Agreement Section 10.1.1; 
provided, however, that existing recreational uses on lands incorporated into the Reserve System 
from existing open space (e.g., County Parks) will continue until the Reserve Unit Management Plan 
and associated recreational use strategy is completed. 

10.4. Monitoring Program 

All Reserve System lands will be monitored as further described in SCVHP Chapter 7. As further 
described in SCVHP Chapter 5.2.5 and SCVHP Chapter 7, the Implementing Entity will prepare and 
implement a comprehensive monitoring program for the Reserve System within five (5) years after 
the Effective Date.  

10.5. Technical Advisory Committee 

As further described in SCVHP Chapter 8.2.4, the Implementing Entity will create a technical 
advisory committee composed of but not limited to representatives of each land management 
agency that manages lands that are part of the Reserve System, including each Permittee that 
manages such lands, and the Wildlife Agencies, with the USFWS participating in an ex officio 
capacity.  The purpose of the technical advisory committee will be to share information regarding 
land management generally and to coordinate the management of Reserve System lands. 

11. MONITORING, ADAPTIVE MANAGEMENT AND CHANGED CIRCUMSTANCES 

The Implementing Entity, on behalf of the Permittees, will implement the SCVHP monitoring and 
adaptive management program as provided in this Section and further described in SCVHP Chapter 
7. The Implementing Entity may delegate monitoring responsibilities to other Parties or qualified 
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third parties, including but not limited to public agencies, private conservation organizations, 
university scientists, and contractors.   

The overarching purpose of the SCVHP monitoring and adaptive management program is to inform 
and refine SCVHP implementation so that it may achieve the goals and objectives of the SCVHP 
Conservation Strategy. The Implementing Entity will administer the adaptive management process 
by using information gathered from the monitoring program to inform and refine the design and 
management of the Reserve System. The Implementing Entity will also incorporate the 
recommendations of science advisors and other experts in the design and management of the 
Reserve System, as appropriate, and will consider the cost of implementing the monitoring and 
adaptive management program in its budget analysis and funding decisions. 

The scope of the SCVHP monitoring and adaptive management program is limited by the regulatory 
assurances provided by the Wildlife Agencies, as provided in Agreement Section 12. 

11.1. Monitoring 

The Implementing Entity will conduct three main types of monitoring, as further described in 
SCVHP Chapter 7.2.1: compliance monitoring, effectiveness monitoring, and targeted studies. The 
Implementing Entity will provide the results of all SCVHP monitoring annually in its Annual Report. 
Compliance monitoring, also known as implementation monitoring, will track the status of SCVHP 
implementation and verify that the Implementing Entity is meeting the terms and conditions of the 
Permits. Effectiveness monitoring assesses the biological success of the Plan—specifically, it 
evaluates the implementation and success of the conservation strategy described in SCVHP Chapter 
5. Targeted studies will identify the best methodologies for monitoring, provide information about 
the efficacy of Reserve System management techniques, and resolve critical uncertainties in order 
to improve Reserve System management. 

11.2. Adaptive Management 

The Implementing Entity will implement the SCVHP adaptive management program, as further 
described in SCVHP Chapters 7.1.2, 8.3.8, and 9.3.5. The purpose of adaptive management will be to 
adapt the design and management of the Reserve System in order to maximize the likelihood of the 
successful implementation of the SCVHP Conservation Strategy.  The Implementing Entity will have 
ultimate responsibility for implementing the adaptive management program and will ultimately 
decide what adaptations will be made in the management of Reserve System lands. However, the 
Implementing Entity will consider the advice of the Wildlife Agencies, science advisors, the 
Independent Conservation Assessment Team, other land management agencies, and the public, as 
provided in this Section and as further described in SCVHP Chapter 7.2.3. In addition, any major 
changes in the adaptive management program will require the approval of the Wildlife Agencies 
prior to implementation, including, but not limited to, any proposed actions that would be 
inconsistent with the SCVHP or detrimental to a Covered Species, introducing new and untested 
management techniques, discontinuing and replacing ineffective management techniques that are 
recommended in the Conservation Strategy, or applying management techniques on a much larger 
or smaller scale than envisioned in the SCVHP. 
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11.2.1. Role of the Wildlife Agencies 

The Wildlife Agencies will provide biological expertise and policy-level recommendations to the 
Implementing Entity regarding potential changes to the design and management of the Reserve 
System based on the results of monitoring and the advice of science advisors and the Independent 
Conservation Assessment Team, as further described in SCVHP Chapter 7.2.3. The Implementing 
Entity will confer with the Wildlife Agencies before initiating substantial adaptations to the design 
or management of the Reserve System. The Implementing Entity and Wildlife Agencies will attempt 
in good faith to reach agreement regarding any such adaptations or alternative adaptations that the 
Wildlife Agencies may propose. If they cannot reach agreement, any of them may initiate the 
dispute resolution procedure provided in Agreement Section 6.6. 

11.2.2. Role of Science Advisors 

The Implementing Entity will consult with science advisors regarding SCVHP implementation when 
needed to obtain expert scientific advice and recommendation regarding key scientific aspects of 
SCVHP implementation, such as the design, management and monitoring of the Reserve System, as 
further described in SCVHP Chapter 7.2.3. Science advisors will be selected by the Implementing 
Entity, with input from the Wildlife Agencies. For purposes of this Agreement, “science advisors” 
means scientists or resource managers with expertise in one or more of the following areas: 

• The biology of Covered Species; 
• Landscape ecology; 
• Natural communities in the Reserve System; 
• Ecological processes; 
• Resource management; 
• Biological monitoring; or 
• Statistical analysis and experimental design.  

11.2.3. Role of the Independent Conservation Assessment Team 

The Implementing Entity will select and convene an “Independent Conservation Assessment 
Team” at least once every five (5) years to evaluate SCVHP implementation and recommend ways 
to improve progress toward achieving the SCVHP Conservation Strategy's goals and objectives, as 
further described in SCVHP Chapter 7.2.3. The Independent Conservation Assessment Team will be 
composed of independent scientists and resources managers who are recognized experts in their 
fields. The Implementing Entity will consult with the Wildlife Agencies regarding the selection of 
members of the Independent Conservation Assessment Team. The Implementing Entity, in 
consultation with the Wildlife Agencies, will determine the scope and focus of the Independent 
Conservation Assessment Team’s review based on the most relevant issues and circumstances at 
the time of each review.  However, each review will in any case include a program-level evaluation 
of recommendations for the following: 

• The design of the Reserve System and the success of habitat restoration efforts; 
• The appropriateness of monitoring and methods for purposes of achieving the SCVHP 

Conservation Strategy goals and objectives; 
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• The appropriateness of the interpretation of monitoring results as reflected in the five (5) 
most recent Annual Reports; and 

• Adaptations that may be needed in the management of Reserve System lands. 

11.2.4. Advice from Other Land Management Agencies 

The Implementing Entity will from time to time consult with land management agencies in the 
Permit Area to share information regarding land management generally and to coordinate 
management of lands adjacent to Reserve System lands with the management of Reserve System 
lands. Organizations consulted for advice could include, but will not be limited to, private non-profit 
conservation organizations that are active in or near the Permit Area.  

11.2.5. Advice from the Public 

The Implementing Entity will provide members of the public with opportunities to learn about the 
status of SCVHP implementation and to provide advice regarding the adaptive management 
program, as further described in SCVHP Chapter 7 and SCVHP Chapter 8.2.7. 

11.2.6. No Increase in Take   

Section 11.2 of this Agreement does not authorize any adaptations to the design or management of 
the Reserve System that would result in an increase in the amount and nature of Authorized Take, 
or increase the impacts of Authorized Take, of Covered Species beyond that analyzed in the SCVHP 
and any Amendments thereto.  Any such modification must be reviewed as a Permit Amendment 
under Agreement Section 15. 

11.3. Changed Circumstances 

The Implementing Entity will implement responses to Changed Circumstances as provided in this 
Section and further described in SCVHP Chapter 10.2.1.  Changed Circumstances identified and 
planned for in the SCVHP are contained in SCVHP Chapter 10.2.1. In the event a Changed 
Circumstance identified in SCVHP Chapter 10.2.1 occurs, the Implementing Entity will implement 
the remedial measures or actions prescribed in SCVHP Chapter 10.2.1 for that Changed 
Circumstance. Neither the Implementing Entity nor any other Permittee or Third Party Participant 
will be required to take any additional action to respond to a Changed Circumstance (i.e., any action 
not otherwise required by the Permits), except as described in SCVHP Chapter 10.2.1.   

Changed Circumstances are provided for in the SCVHP and therefore are not Unforeseen 
Circumstances. The Permittees' responses to Changed Circumstances, as well as the funding to 
assure that the responses are implemented, are described in the SCVHP.  Therefore, Changed 
Circumstances do not require an Amendment of the SCVHP or the Permits. The Parties agree that 
SCVHP Chapter 10.2.1 identifies all Changed Circumstances and describes appropriate and 
adequate responses for them. Other changes not identified as Changed Circumstances will be 
treated as Unforeseen Circumstances, as provided in Agreement Section 12.   

11.3.1. Initiating Responses to Changed Circumstances 

The Implementing Entity will notify the Wildlife Agencies within seven (7) days after learning that 
any of the Changed Circumstances listed in SCVHP Chapter 10.2.1 has occurred. The Implementing 
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Entity will respond to Changed Circumstances as described in SCVHP Chapter 10.2.1. 

If a Wildlife Agency determines that a Changed Circumstance has occurred and that the 
Implementing Entity has not responded as described in SCVHP Chapter 10.2.1, the Wildlife Agency 
will so notify the Implementing Entity, specifically identifying the Changed Circumstance. After 
receiving the Wildlife Agency’s notice, the Implementing Entity will initiate responsive actions in 
the manner described in SCVHP Chapter 10.2.1.  

After it has initiated remedial measures to a Changed Circumstance as described in SCVHP Chapter 
10.2.1, the Implementing Entity will promptly inform the Wildlife Agencies of its actions.  The 
Implementing Entity will continue implementation of any such remedial measures to completion 
and will describe in its Annual Report for that year the Changed Circumstance and the remedial 
measures implemented. Subsequent Annual Reports will track the response of the Reserve System 
and the Covered Species to evaluate whether remedial measures implemented as a result of 
Changed Circumstances have been effective. 

12. REGULATORY ASSURANCES 

The Wildlife Agencies acknowledge that the Permittees have agreed to take on the substantial 
responsibility of developing and implementing the SCVHP in large part to obtain regulatory 
assurances, as provided in the ESA and the NCCPA and further described in this Section and SCVHP 
Chapter 10.2. 

12.1. ESA Regulatory Assurances 

Provided that the Permittees have complied with their obligations under this Agreement, the 
SCVHP and the Federal Permit, USFWS can require a Permittee or Third Party Participant to 
provide additional mitigation beyond that provided for in the SCVHP only with its consent and only 
under Unforeseen Circumstances, in accordance with the “No Surprises” regulations at 50 Code of 
Federal Regulations section 17.22(b)(5) and section 17.32(b)(5).  

12.2. NCCPA Regulatory Assurances 

As long as the Permittees are properly implementing this Agreement, the SCVHP, and the State 
Permit, CDFG will not seek to impose on the Permittees or Third Party Participants, for purposes of 
compliance with the NCCPA or CESA, any avoidance, minimization, mitigation, or conservation 
measures or requirements regarding the impacts of Covered Activities on Covered Species within 
the Permit Area beyond those required by this Agreement, the SCVHP, and the State Permit. If there 
are Unforeseen Circumstances, additional land, water, or financial compensation or additional 
restrictions on the use of land, water, or other natural resources will not be required without the 
consent of Permittees for the term of this Agreement, unless CDFG determines that the SCVHP is not 
being implemented consistent with the substantive terms of this Agreement, the SCVHP, and the 
State Permit.  

The provisions of this Agreement and the SCVHP that address Changed Circumstances are not 
Unforeseen Circumstances and therefore are not subject to these assurances.  However, CDFG 
acknowledges that the Changed Circumstances provisions of the SCVHP are not intended to require 
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modifications to the SCVHP that would impose significant additional burdens on Permittees or 
Third Party Participants. 

12.3. Interim Obligations upon a Finding of Unforeseen Circumstances 

If a Wildlife Agency finds that an Unforeseen Circumstance has occurred with regard to a Covered 
Species and that additional mitigation measures are required for the Covered Species as a result, 
during the period necessary to determine the nature and location of the additional or modified 
mitigation, the Permittees will avoid causing an appreciable reduction in the likelihood of the 
survival and recovery of the affected species.  The Permittees will not be responsible for 
implementing any additional mitigation measures or modifications, unless the Permittees consent 
to do so. 

12.4. Section 7 Consultations regarding Covered Activities 

Nothing in this Agreement is intended to alter the obligation of a federal agency to consult with 
USFWS pursuant to Section 7 of the ESA (16 U.S.C. §1536(a)); the Parties understand that the 
assurances described in Agreement Section 12.1 cannot be provided to federal agencies. Unless 
otherwise required by law or regulation, in any consultation under Section 7 of the ESA involving 
the Permittees or an existing or prospective Third Party Participant and a proposed public or 
private project in the Permit Area that may adversely affect one or more Covered Species that are 
Federal Listed Species, USFWS will ensure that the biological opinion for the proposed project is 
consistent with the biological opinion issued for the SCVHP and the Federal Permit, provided that 
the proposed project and associated effects are consistent with the Covered Activities and effects 
analyzed in the SCVHP and the Federal Permit. Unless otherwise required by law or regulation, 
USFWS will not impose measures on a Permittee or an existing or prospective Third Party 
Participant in excess of those that have been or will be required by the Permits.  

12.5. Assurances for Third Party Participants 

Pursuant to the “No Surprises” regulations described in Agreement Section 12.1, in the event of a 
finding of Unforeseen Circumstances, USFWS cannot require the commitment of additional land, 
water or financial compensation without the consent of the affected Permittee or Third Party 
Participant, provided that the Permittees have complied with their obligations under the Federal 
Permit. Likewise, as provided in Agreement Section 12.2, as long as the Permittees are properly 
implementing this Agreement, the SCVHP, and the State Permit, CDFG will not seek to impose on 
any Permittee or Third Party Participant, for purposes of compliance with the NCCPA or CESA, any 
avoidance, minimization, mitigation, or conservation measures or requirements regarding the 
impacts of Covered Activities on Covered Species within the Permit Area beyond those required by 
this Agreement, the SCVHP, and the State Permit. If there are Unforeseen Circumstances, additional 
land, water, or financial compensation or additional restrictions on the use of land, water, or other 
natural resources will not be required of a Third Party Participant without its consent for the term 
of this Agreement, unless CDFG determines that the SCVHP is not being implemented consistent 
with the substantive terms of this Agreement, the SCVHP, and the State Permit.  
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Nothing in this Agreement will preclude the Permittees from imposing on Third Party Participants 
any mitigation, compensation, or other requirements in excess of those required by the Permits for 
impacts other than impacts of Covered Activities on Covered Species. Such other impacts may 
include, but are not limited to, impacts on parks, recreational facilities, and agriculture. 

13. FUNDING 

The Implementing Entity, County, Cities, Water District and VTA will ensure that all required 
mitigation, conservation, monitoring, and reporting measures are adequately funded throughout 
the term of this Agreement, and that certain monitoring, reporting and adaptive management 
measures are adequately funded in perpetuity. The Permittees do not intend to use, nor are they 
required to use, funds from their respective general funds to implement the SCVHP; rather they 
intend to obtain sufficient funds through a comprehensive strategy further described in SCVHP 
Chapter 9 that includes: fees and dedications from Covered Activities; federal and state grants; 
grants from nonprofits and foundations; and ongoing conservation efforts by local and state 
agencies that have a demonstrated record of acquiring and managing lands for conservation 
purposes in the Permit Area.  The Permittees may use or establish other local funding measures, 
including, but not limited to, utility surcharges, special taxes or assessments, or bonds, to the extent 
allowed by law. The Permittees are responsible to seek all feasible increases in revenues that are 
necessary to keep pace with rising costs, as described in SCVHP Chapter 9. Each Permittee will 
promptly notify the Wildlife Agencies of any material change in the Permittee’s financial ability to 
fulfill its obligations under this Agreement. In addition, the Implementing Entity will include in its 
Annual Report reasonably available financial information to demonstrate the Permittees’ collective 
ability to fulfill their obligations under this Agreement in light of a material change in a Permittee’s 
finances, if any. 

As further provided in Agreement Section 18.8, this Agreement does not require the obligation, 
appropriation, or expenditure of any money without express authorization by, as applicable, the 
County Board of Supervisors, appropriate City Councils and/or governing boards of the 
Implementing Entity, Water District, and VTA.    

13.1. Funding for Management and Monitoring in Perpetuity 

As further described in SCVHP Chapter 9.4.4, the Permittees will manage the Reserve System in 
perpetuity in accordance with the requirements of the SCVHP, including applicable SCVHP adaptive 
management requirements and monitoring requirements. The Permittees anticipate that Reserve 
System management obligations will be fully funded by interest on the endowment created by the 
Endowment Fee, a component of the SCVHP Fees.  

The Permittees' obligations with regard to SCVHP requirements other than Reserve System 
management requirements will terminate upon the termination of the Permits.  

13.2. Effect of Inadequate Funding 

In the event there is inadequate funding to implement the SCVHP, the Wildlife Agencies will assess 
the impact of the funding deficiency on the scope and validity of the Permits. Unless the Permittees 
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exercise the authority to withdraw, as provided in Agreement Section 17, or the Wildlife Agencies 
revoke the Permits, in whole or in part, as provided in Agreement Section 16, the Parties agree that 
they will meet and confer to develop a strategy to address the funding shortfall and to undertake all 
practicable efforts to maintain both the level of conservation provided under the SCVHP and the 
level of Authorized Take coverage afforded by the Permits until the funding deficiency can be 
remedied. The strategy to address a funding shortfall may include, but is not necessarily limited to, 
the actions described in SCVHP Chapter 9.4.4. However, the Permittees do not intend to, nor are 
they required to use, funds from their respective general funds to implement the SCVHP in the 
event of funding shortfalls, either in the short term or the long term. 

If overall SCVHP fee revenues for the term of the Permits fall short of SCVHP projections because 
fewer Covered Activities are proposed or implemented, the resulting shortfall in SCVHP funding 
could prevent or constrain the Permittees’ ability to implement the SCVHP fully. If it appears that 
the allowed Authorized Take will not be used during the term of the Permits, substantially reducing 
SCVHP fee revenues, the Parties anticipate that the Permittees will apply for an extension of the 
Permits in accordance with Agreement Section 17.4 to allow the full use of Authorized Take and full 
implementation of the SVHP, or will apply for a Permit modification or amendment in accordance 
with Agreement Section 15.5. 

13.3. State and Federal Funding 

As further described in SCVHP Chapter 9.4.3, through the SCVHP and this Agreement, USFWS and 
CDFG will use their best efforts to contribute 14,900 acres of land, which will be administered, 
managed, and monitored by the Implementing Entity, to the Reserve System. The funds provided to 
acquire the  14,900 acres of land could come from a variety of sources, including funds 
administered directly by USFWS and CDFG, as well as funds administered by the Wildlife 
Conservation Board, the California Coastal Conservancy, California Department of Parks and 
Recreation, and other state and federal sources. If, after the exercise of all available authority and 
use of all available resources, state and federal funds are unable to contribute 14,900 acres to the 
Reserve System, the Implementing Entity, the Permittees, CDFG and USFWS will reevaluate the 
SCVHP and work together to develop or identify an alternative funding mechanism.  

The Implementing Entity will track state and federal funds progress toward the goal of contributing 
14,900 acres, measured by the number of acres added to the SCVHP Reserve System, and will 
include a summary of the progress in each report it prepares under Agreement Section 14.1. State 
and federal funds will be counted only toward that portion of the Reserve System that contributes 
to the recovery of Covered Species. If, for any acquisition of lands that are added to the Reserve 
System, state or federal funding is used to pay a portion of the overall acquisition costs, the number 
of acres counted toward this goal will be the portion of the total acres acquired that reflects the 
proportion of total acquisition costs paid with state or federal funds. 

If a state or federal agency manages, or funds the management of, lands acquired with state or 
federal funds, the number of acres from state and federal funds contributing to the Reserve System 
will be reduced from 14,900 acres in recognition of the contribution of management funding, as 
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further described in SCVHP Chapter 9.4.3. The amount of the reduction will be accounted for by 
mutual agreement among USFWS, CDFG and the Implementing Entity. 

14. REPORTING AND INFORMATION MANAGEMENT 

The Implementing Entity, on behalf of the Permittees, will report on and manage information 
regarding SCVHP implementation as provided in this Section and further described in SCVHP 
Chapters 7 and 8.11. The Implementing Entity may delegate reporting and information 
management tasks in this Section and the SCVHP to other Parties or qualified third parties, 
including universities, scientists and other contractors. However, the Implementing Entity will 
remain solely responsible for ensuring implementation of such tasks, on behalf of the Permittees.  

14.1. Annual Report 

The Implementing Entity will prepare an annual report on implementation of the SCVHP (the 
“Annual Report”), as further described in SCVHP Chapter 8.11. The Annual Report will summarize 
actions taken to implement the SCVHP during the previous calendar year and will be submitted to 
the Wildlife Agencies by March 15 of the following calendar year, beginning the calendar year after 
the first full calendar year of implementation. The Annual Report will: provide information 
necessary to demonstrate that the SCVHP is being implemented in accordance with the Permits; 
include or describe the applications and approvals for take authorization, including take 
authorizations for Covered Activities that are exempt from SCVHP Fees or Conditions; identify any 
significant problems encountered during implementation, including any Changed Circumstances or 
Unforeseen Circumstances, and any remedial measures taken; identify issues that require 
consultation with the Wildlife Agencies; and identify proposed Minor Modifications or Amendments 
that would support successful implementation of the SCVHP. The Implementing Entity will provide 
a copy of the Annual Report to all Parties. The Implementing Entity will also create and maintain an 
Internet website for the public distribution of information regarding SCVHP implementation and 
will post each Annual Report on the website.  

14.2. Monitoring Results 

As provided in Agreement Section 11.1, the Implementing Entity will provide the results of 
compliance monitoring, effectiveness monitoring and targeted studies annually in the Annual 
Report. The Parties will use the results of the Implementing Entity’s monitoring to ensure that the 
SCVHP is being properly implemented and to measure the Implementing Entity’s progress toward 
the successful implementation of the SCVHP Conservation Strategy (SCVHP Chapter 5), as further 
described in SCVHP Chapters 7 and 8.10.2.  

14.3. Information Management 

Within one (1) year after the adoption of the last implementing ordinance as provided in 
Agreement Section 7.4.1.3, the Implementing Entity will develop and maintain a comprehensive 
data repository for compliance tracking information and other relevant information regarding 
SCVHP implementation, as further described in SCVHP Chapter 8.10.1. The Implementing Entity 
will make the data repository accessible to the Parties, including the Wildlife Agencies. The Wildlife 
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Agencies will keep confidential sensitive species information to the extent permitted by the 
Freedom of Information Act, the California Public Records Act or other applicable laws.  Subject to 
the California Public Records Act, the Implementing Entity may determine in its sole discretion 
whether to grant access to any information in the data repository to third parties, including Third 
Party Participants. 

14.4. Other Information 

Within thirty (30) days of receipt of a written request from the Wildlife Agencies, the Implementing 
Entity will provide any requested, non-confidential, non-proprietary information in its possession 
or control that is relevant for the purpose of assessing whether the Permittees are in compliance 
with the terms and conditions of the Permits.  The Implementing Entity shall list and briefly 
describe each document withheld for containing confidential or proprietary information. 

15. MODIFICATIONS AND AMENDMENTS 

The Parties may from time to time modify or amend the SCVHP, this Agreement, or the Permits, in 
accordance with this Section and the requirements of the ESA, the NCCPA, NEPA and CEQA. 

15.1. Administrative Changes 

The Parties understand that ordinary administration and implementation of the SCVHP will require 
minor variations in the way certain conservation actions are implemented. Such administrative 
changes, as described in SCVHP Chapter 10.3.1, will not require modification or amendment of this 
Agreement, the SCVHP, or the Permits, and will not require the prior approval of the Wildlife 
Agencies.  Administrative changes to the SCVHP that may be approved pursuant to this Section 
include, but are not limited to, the examples described in SCVHP Chapter 10.3.1. 

15.2. Minor Modifications of the SCVHP 

The Implementing Entity may propose minor modifications, defined in SCVHP Chapter 10.3.2, to the 
SCVHP by providing written notice to all of the other Parties.  Such notice will include a statement 
of the reason for the proposed modification and an analysis of its environmental effects, if any, 
including any effects on Covered Species.  The Wildlife Agencies will each approve or disapprove 
proposed modifications within sixty (60) days of receipt of such notice or will explain in writing to 
the Implementing Entity why such approval or disapproval cannot be provided within sixty (60) 
days and will specify when such approval or disapproval will be provided.  Proposed modifications 
will become effective upon the Wildlife Agencies’ written approval.  The Wildlife Agencies will not 
approve minor modifications to the SCVHP if they determine that such modifications would result 
in adverse effects on Covered Species or natural communities under the SCVHP that are 
significantly different from those analyzed in the SCVHP or would result in additional Take of 
Covered Species not analyzed in the SCVHP. If any Wildlife Agency disapproves a proposed 
modification, it may be proposed as an amendment of that Wildlife Agency’s Permit as provided in 
Section 15.4.   

Minor modifications of the SCVHP that may be approved pursuant to this Section include, but are 
not limited to, the examples of minor modifications described in SCVHP Chapter 10.3.2 
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15.3. Amendment of this Agreement 

This Agreement may be amended only with the written agreement of all Parties; provided, 
however, that any amendment or portion thereof pertaining to Private Project Participants, 
implementing ordinances under Agreement Section 7.4.1.3, or any other provision of this 
Agreement pertaining to the land use or other regulatory decisions of the Cities or County will not 
require the consent of the Water District or VTA.   

15.4. Amendment of the SCVHP and the Permits 

The Permittees may substantially revise the SCVHP by obtaining the applicable Wildlife Agency’s 
approval of an amendment, as described in SCVHP Chapter 10.3.3, to one or more of the Permits as 
provided in this Section and in accordance with all applicable laws and regulations, including but 
not limited to the ESA, NEPA, NCCPA and CEQA. The Implementing Entity will provide written 
notice to all of the other Parties of any proposed Permit amendment.  Such notice will include a 
copy of any required application for the proposed amendment, a statement of the reason for the 
amendment and an analysis of its environmental effects, if any, including any effects on Covered 
Species. The Wildlife Agency will review and approve or disapprove the proposed Permit 
amendment in an expeditious manner, commensurate with the level of environmental review 
appropriate to the magnitude of the proposed amendment. Unless and until CDFG adopts 
regulations that set forth specific requirements for the amendment of NCCPA take authorizations, 
for purposes of proposed amendments to the State Permit CDFG will accept an application for a 
Permit amendment that meets the requirements of this Section and ESA requirements for an 
application for an amendment of an incidental take permit; provided, however, that CDFG’s 
approval or disapproval of the proposed Permit amendment will be based on the requirements of 
the NCCPA and CEQA and not on the requirements of the ESA. 

Revisions of the SCVHP that would require an amendment of one or more of the Permits include, 
but are not limited to, the examples described in SCVHP Chapter 10.3.3. 

15.5. Modification or amendment of SCVHP Deadlines 

The Parties acknowledge that it is possible that, even over the full fifty (50) year term of the 
Permits, Covered Activities and Authorized Take might not occur to the extent projected in the 
SCVHP and that SCVHP Fee revenues might therefore fall short of projections. A shortfall of SCVHP 
Fee revenues under these circumstances could make it difficult or impossible for the Permittees to 
complete the Reserve System within the term of the Permits. If it appears likely that such a shortfall 
will make it difficult or impossible for the Implementing Entity and other Permittees to meet all 
SCVHP land acquisition requirements, and all Reserve System habitat restoration and creation  
requirements, within the timeframes required under Agreement Section 6.4.1, SCVHP Chapter 5.3.1 
and SCVHP Chapter 8.12, the Parties anticipate that the Permittees may propose an amendment to 
the SCVHP, this Agreement, and the Permits to reduce the Authorized Take and Reserve System 
land acquisition and habitat restoration and creation requirements or to extend the term of the 
permits in order to allow full implementation of the SCVHP in accordance with all applicable laws 
and regulations, including but not limited to the ESA, NEPA, NCCPA and CEQA, as provided in 
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Agreement Section 15.4, SCVHP Chapter 9.4.4 and SCVHP Chapter 10.3.3. This Agreement does not 
obligate the Wildlife Agencies to approve any such amendment proposal. 

15.6. General Land Use and Regulatory Authority of the County and Cities 

The Parties acknowledge that the adoption and amendment of general plans, specific plans, 
community plans, zoning ordinances and other land use and regulatory ordinances, and the 
granting of land use entitlements or other regulatory permits by the County or Cities are matters 
within the sole discretion of the County or Cities and will not require amendments to the Permits, 
or the approval of other Parties to this Agreement. However, no such action by the County or Cities 
will alter or diminish their obligations under the Permits.   

16. REMEDIES AND ENFORCEMENT 

Each Party will have all of the remedies available in equity (including specific performance and 
injunctive relief) and at law to enforce the terms of the Permits, and to seek redress for any breach 
or violation thereof; except that none of the Parties will be liable in damages to any other Party or 
to any other person or entity for any breach of this Agreement, any performance or failure to 
perform a mandatory or discretionary obligation imposed by this Agreement, or any other cause of 
action arising from this Agreement. The Parties acknowledge that the Covered Species are unique 
and that their loss as species would be irreparable and that therefore injunctive and temporary 
relief may be appropriate in certain instances involving a breach of this Agreement. Nothing in this 
Agreement is intended to limit the authority of the Federal and State governments to seek civil or 
criminal penalties or otherwise fulfill its enforcement responsibilities under the ESA, CESA or other 
applicable law. 

16.1. Suspension of Federal Permit 

USFWS may suspend the Federal Permit, in whole or in part, for cause in accordance with 50 Code 
of Federal Regulations section 13.27 and other applicable laws and regulations in force at the time 
of such suspension. Except where USFWS determines that emergency action is necessary to avoid 
irreparable harm to a Covered Species, it will not suspend the Federal Permit without first (1) 
attempting to resolve any disagreements regarding the implementation or interpretation of the 
SCVHP or this Agreement in accordance with Agreement Section 6.6, (2) requesting the Permittees 
to take appropriate remedial actions, and (3) providing the Permittees with written notice of the 
facts or conduct which may warrant the suspension and an adequate and reasonable opportunity 
for the Permittees to demonstrate why suspension is not warranted. 

16.2. Reinstatement of Suspended Federal Permit 

In the event USFWS suspends the Federal Permit, in whole or in part, as soon as possible after such 
suspension, USFWS will meet and confer with the Permittees concerning how the suspension can 
be ended. Subsequent to the conclusion of any such conference, USFWS will identify reasonable, 
specific actions, if any, necessary to effectively redress the suspension. In making this 
determination, USFWS will consider the requirements of the ESA and its regulations, the 
conservation needs of the Covered Species, the terms of the Federal Permit and any comments or 
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recommendations received during the meet and confer process. As soon as possible, but not later 
than thirty (30) days after the conference, USFWS will send the Permittees written notice of any 
available, reasonable actions necessary to effectively redress the deficiencies giving rise to the 
suspension.  Upon performance or completion, as appropriate, of such actions, USFWS will 
immediately reinstate the Federal Permit. It is the intent of the Parties that in the event of any total 
or partial suspension of the Federal Permit, all Parties will act expeditiously and cooperatively to 
reinstate the Federal Permit. 

16.3. Suspension of the State Permit 

In the event of any material violation of the State Permit or material breach of this Agreement by 
the Permittees, CDFG may suspend the State Permit in whole or in part; provided, however, that it 
will not suspend the State Permit without first (1) attempting to resolve any disagreements 
regarding the implementation or interpretation of the SCVHP or this Agreement in accordance with 
Agreement Section 6.6, (2) requesting the Permittees to take appropriate remedial actions when 
such remedial actions are reasonable and available, and (3) providing the Permittees with written 
notice of the facts or conduct which may warrant the suspension and an adequate and reasonable 
opportunity for the Permittees to demonstrate why suspension is not warranted or to take steps 
necessary to cure the violation or breach. 

16.3.1. Failure to Maintain Rough Proportionality 

As provided in Agreement Section 9.4.2, in the event that CDFG has determined that the Permittees 
have failed to meet the rough proportionality requirement as provided in Agreement Section 9.4, 
and if the Permittees have failed to cure the default or entered into an agreement to do so within 
forty-five (45) days of the written notice of such determination, CDFG will suspend the State Permit 
in whole or in part in accordance with California Fish and Game Code section 2820.  

16.4. Reinstatement of Suspended State Permit 

In the event CDFG suspends the State Permit, as soon as possible but no later than ten (10) days 
after such suspension, CDFG will confer with the Permittees concerning how the violation or breach 
that led to the suspension can be remedied.  At the conclusion of any such conference, CDFG will 
identify reasonable, specific actions necessary to effectively redress the violation or breach.  In 
making this determination, CDFG will consider the requirements of NCCPA, the conservation needs 
of the Covered Species, the terms of the State Permit and this Agreement and any comments or 
recommendations received during the meet and confer process.  As soon as possible, but not later 
than thirty (30) days after the conference, CDFG will send the Permittees written notice of the 
reasonable actions necessary to effectively redress the violation or breach.  Upon performance of 
such actions, CDFG will immediately reinstate the State Permit.  It is the intent of the Parties that in 
the event of any suspension of the State Permit, all Parties will act expeditiously and cooperatively 
to reinstate the State Permit. 

16.5. Revocation of Federal Permit 

USFWS agrees that it will revoke or terminate the Federal Permit, in whole or in part, pursuant to 
50 Code of Federal Regulations sections 13.28-13.29 and 50 Code of Federal Regulations sections 
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17.22(b)(8) and 17.32(b)(8) only after completing the meet and confer process set forth in 
Agreement Section 6.6, unless immediate revocation is necessary to avoid the likelihood of 
jeopardy to a listed species. USFWS agrees that it will not revoke or terminate the Federal Permit, in 
whole or in part, to avoid the likelihood of jeopardy to a listed species, without first notifying the 
Permittees of those measures, if any, that the Permittees may undertake to prevent jeopardy to the 
listed species and maintain the Federal Permit and giving Permittees a reasonable opportunity to 
implement such measures. 

16.6. Revocation of State Permit 

CDFG may revoke or terminate the State Permit for a material violation of the State Permit or 
material breach of this Agreement by the Permittees if the CDFG determines in writing that (1) such 
violation or breach cannot be effectively redressed by other remedies or enforcement action, or (2) 
revocation or termination is required to avoid jeopardizing the continued existence of a Covered 
Species and to fulfill a legal obligation of the CDFG under the NCCPA.   

CDFG agrees that it will not revoke or terminate the State Permit without first (1) attempting to 
resolve any disagreements regarding the implementation or interpretation of the SCVHP or this 
Agreement in accordance with Agreement Section 6.6, (2) requesting that the Permittees take 
appropriate remedial action, and (3) providing the Permittees with notice in writing of the facts or 
conduct which warrant the revocation or termination and a reasonable opportunity (not less than 
forty-five (45) days) to demonstrate or achieve compliance with NCCPA, the State Permit and this 
Agreement. 

However, in the event that CDFG has determined that the Permittees have failed to meet the rough 
proportionality standard provided in Agreement Section 9.4, and if the Permittees have failed to 
cure the default or to enter into an agreement to do so within forty-five (45) days of the written 
notice of such determination, CDFG will suspend or revoke the State Permit in whole or in part in 
accordance with California Fish and Game Code section 2820.  

16.7. Obligations in the Event of Suspension or Revocation 

In the event of revocation or termination of a Permit, or of suspension of a Permit pursuant to 
Agreement Section 16.8, consistent with the requirements of 50 Code of Federal Regulations 
sections 17.32(b)(7) and 17.22(b)(7), the Permittees will remain obligated to fulfill any existing 
and outstanding minimization and mitigation measures and conservation measures required under 
this Agreement, the SCVHP and the Permit for any Take that occurs prior to such revocation, 
termination, or suspension, until the applicable Wildlife Agency determines that all Take of Covered 
Species that occurred under the Permit has been mitigated to the maximum extent practicable in 
accordance with the SCVHP.   Regardless of whether the Permit is terminated, suspended, or 
revoked, the Permittees acknowledge that lands added to the Reserve System must be protected, 
managed and monitored in perpetuity. 

16.8. Emergency Suspension of Permits to Avoid Jeopardy 

If new circumstances arise in which continued implementation of the Covered Activities would 
appreciably reduce the likelihood of survival and recovery of a Federal or State Listed Species in the 
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wild, USFWS or CDFG may suspend its Permit on an emergency basis, in whole or in part, without 
resorting to the procedures specified in this Section.  The period of such emergency suspension will 
be no longer than ninety (90) days.  Before extending the suspension beyond ninety (90) days, 
USFWS and CDFG will comply with the requirements of Agreement Section 16 pertaining to non-
emergency Permit suspensions or revocations.  During such 90-day period, USFWS will comply 
with 50 Code of Federal Regulations section 13.27. 

16.9. Force Majeure 

In the event that the Permittees are wholly or partially prevented from performing obligations 
under this Agreement because of unforeseeable causes beyond the reasonable control of and 
without the fault or negligence of the Permittees (“Force Majeure”), including, but not limited to, 
acts of God, labor disputes, sudden actions of the elements not identified as Changed Circumstances, 
or actions of non-participating federal or state agencies or local jurisdictions, the Permittees will be 
excused from whatever performance is affected by such unforeseeable cause to the extent so 
affected, and such failure to perform will not be considered a material violation or breach, provided 
that nothing in this section will be deemed to authorize any Party to violate the ESA, CESA or 
NCCPA, and provided further that:  

• The suspension of performance is of no greater scope and no longer duration than is 
required by the Force Majeure;  

• Within fifteen (15) days after the occurrence of the Force Majeure, affected Permittees will 
give the Wildlife Agencies written notice describing the particulars of the occurrence; 

• Permittees will use their best efforts to remedy their inability to perform (however, this 
paragraph will not require the settlement of any strike, walk-out, lock-out or other labor 
dispute on terms which in the sole judgment of the Permittees are contrary to their 
interest); and  

• When Permittees are able to resume performance of their obligations, the affected 
Permittees will give the Wildlife Agencies written notice to that effect. 

16.10. Inspections by Wildlife Agencies 

The Wildlife Agencies may conduct inspections and monitoring of the site of any Covered Activity, 
and may inspect any data or records required by the Permits, in accordance with applicable law and 
regulations. The Wildlife Agencies will also have reasonable access to conduct inspections of the 
Reserve System and lands enrolled under the Neighboring Lands Agreement.   

17. TERM OF AGREEMENT 

17.1. Effective Date  

This Agreement will be effective on the date after all of the following have occurred:  

• Formation of the Implementing Entity; 
• execution by all Parties; 



{00136635.DOCX.} 

 

.8}54 

 

• issuance of both of the Permits; and 
• adoption of an SCVHP implementing ordinance by each of the Cities and the County.  

17.2. Term of the Agreement  

This Agreement will run for a term of fifty (50) years from the Effective Date, unless extended 
pursuant to Agreement Section 17.4, or unless all of the Permits are permanently terminated 
pursuant to Agreement Section 16, in which case this Agreement will automatically terminate.  This 
Agreement may also be terminated by mutual written agreement of the Parties. 

17.3. Term of the Permits 

The Permits will run for a term of fifty (50) years from the date of issuance on the face of the 
Permits, unless terminated as provided in this Agreement.  

17.4. Extension of the Permits 

Upon agreement of the Parties and in compliance with all applicable laws and regulations in force at 
the time, the Wildlife Agencies may, with respect to the Permits under their respective jurisdictions, 
extend the Permits beyond their initial terms.  If the Permittees desire to extend the Permits, they 
will so notify the Wildlife Agencies at least six (6) months before the then-current term is scheduled 
to expire.  Extension of the Permits constitutes extension of this Agreement and the SCVHP for the 
same amount of time, subject to any modifications agreed to by the Parties at the time of extension. 

17.5. Withdrawal by a Permittee 

Upon ninety (90) days written notice to the Wildlife Agencies, the Implementing Entity and all 
other Permittees, any Permittee except for the Implementing Entity may unilaterally withdraw 
from this Agreement.  As a condition of withdrawal, the Permittee will remain obligated to ensure 
implementation of all existing and outstanding minimization and mitigation and conservation 
measures required under the Permits for any Take that the Permittee itself caused and any Take by 
Private Project Participants for which the Permittee extended Authorized Take coverage prior to 
withdrawal. If a Permittee withdraws before causing or extending any Authorized Take coverage 
under the Permits, the Permittee will have no obligation to ensure implementation of any 
minimization or mitigation measures.  Such withdrawal of a Permittee from this Agreement will be 
deemed to constitute a surrender of the Permittee’s Authorized Take coverage under the Permits.   

Withdrawal by a Permittee will not diminish or otherwise affect the obligations of the remaining 
Permittees under this Agreement, the SCVHP, or the Permits. The Permittees acknowledge that if 
one or more Permittees withdraws from this Agreement and, as a result of the withdrawal, it is no 
longer feasible or practicable to implement the SCVHP successfully, it may be necessary to modify 
the SCVHP or to amend the Permits, or both, in response to the withdrawal. However, the 
withdrawal of a Permittee will not, by itself, be sufficient cause for the Wildlife Agencies to revoke 
or suspend the Permits or take any other enforcement action. 

Within forty-five (45) days after receiving written notice of withdrawal from a Permittee, the 
Wildlife Agencies, the Implementing Entity and all Permittees will meet to discuss and evaluate 
whether the SCVHP can be successfully implemented without the participation of the withdrawing 
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Permittee. Relevant factors in this evaluation include but are not limited to whether, without the 
participation of the withdrawing Permittee, SCVHP implementation will continue to be adequately 
funded, whether the Permittees can continue to comply with the stay-ahead requirement, whether 
all required conservation actions can be implemented, and whether the overall SCVHP 
Conservation Strategy can be implemented consistent with the SCVHP. Based on this meeting or 
meetings, and based on any other relevant information provided by the Implementing Entity or the 
remaining Permittees, the Parties will determine whether it is necessary to modify the SCVHP or 
amend the Permits, or both, in response to the withdrawal.   

Upon ninety (90) days written notice to USFWS and CDFG, the Permittees collectively may 
withdraw from this Agreement.  As a condition of such withdrawal, the Permittees will be obligated 
to ensure implementation of all existing and outstanding minimization, mitigation, and 
conservation measures required under the Permits for any Take that occurred prior to such 
withdrawal, to the maximum extent practicable pursuant to 50 C.F.R. 17.22(b)(7) and 17.32(b)(7) 
for the Federal Permit, and pursuant to Fish and Game Code sections 2820, 2821 and 2834 for the 
State Permit, until: 

(1) The applicable Wildlife Agencies determine that all Take of Covered Species that 
occurred under the Permits has been mitigated in accordance with the SCVHP, which 
determination the Wildlife Agencies will make as soon as reasonably possible.  The 
conservation measures required for Take that occurred prior to withdrawal are the same as 
the conservation measures required to comply with the rough proportionality requirement, 
in accordance with Agreement Section 9.4 and SCVHP Chapter 8.6.1, with regard to Take 
that occurred prior to withdrawal; and 

(2)  The Wildlife Agencies, the Implementing Entity and all Permittees meet to identify and 
evaluate activities that could voluntarily be undertaken or continued in support of the 
SCVHP Conservation Strategy notwithstanding the collective withdrawal. 

If the Permittees collectively notify USFWS in writing that they plan to withdraw from this 
Agreement or to discontinue the Covered Activities, they will surrender:  (1) the Federal Permit 
issued by that agency pursuant to the requirements of 50 Code of Federal Regulations Part 13.26; 
and (2) the State Permit pursuant to Fish and Game Code section 2835 including but not limited to 
the assurances or authorization for any Take that has not occurred at the time of withdrawal.  

Regardless of withdrawal and surrender of the Permits, the Permittees acknowledge that lands in 
the Reserve System must be protected, managed and monitored in perpetuity. 

18. MISCELLANEOUS PROVISIONS 

18.1. Calendar Days 

Throughout this Agreement and the SCVHP, the use of the term “day” or “days” means calendar 
days, unless otherwise specified 
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18.2. Response Times 

Except as otherwise set forth herein or as statutorily required by CEQA, NEPA, CESA, ESA, NCCPA or 
any other laws or regulations, the Wildlife Agencies and the Permittees will use reasonable efforts 
to respond to written requests from a Party within a forty-five (45) day time period.  The Parties 
acknowledge that the Cities and the County are subject to the Permit Streamlining Act and that 
nothing in this Agreement will be construed to require them to violate that Act. In addition, the 
Wildlife Agencies will provide timely review of proposals for Covered Activities to be implemented 
directly by the Permittees, where such review is required by the Permits. 

18.3. Notices 

The Implementing Entity will maintain a list of individuals responsible for ensuring SCVHP 
compliance for each of the Parties, along with addresses at which those individuals may be notified 
(“Notice List”).  The Notice List as of the Effective Date is provided below.  Each Party will report 
any changes of names or addresses to the Implementing Entity and the other Parties in writing. 

Any notice permitted or required by this Agreement will be in writing, and delivered personally, by 
overnight mail, or by United States mail, postage prepaid. Notices may be delivered by facsimile or 
electronic mail, provided they are also delivered by one of the means listed above.  Delivery will be 
to the name and address of the individual responsible for each of the Parties, as stated on the most 
current Notice List.   

Notices will be transmitted so that they are received within deadlines specified in this Agreement, 
where any such deadlines are specified. Notices delivered personally will be deemed received on 
the date they are delivered. Notices delivered via overnight delivery will be deemed received on the 
next business day after deposit with the overnight mail delivery service. Notices delivered via non-
certified mail will be deemed received seven (7) days after deposit in the United States mail.  
Notices delivered by facsimile or other electronic means will be deemed received on the date they 
are received.  

The following Notice List contains the names and notification addresses for the individuals 
currently responsible for overseeing and coordinating SCVHP compliance: 

County
County Executive 

: 

County of Santa Clara 
70 W. Hedding Street, 11th Floor, East Wing 
San Jose, CA  95110 

San Jose
City Manager 

: 

City of San Jose 
200 East Santa Clara Street 
San Jose, CA 95112 

Gilroy
City Administrator 

: 

City of Gilroy 
7351 Rosanna St. 
Gilroy, CA  95020 

Morgan Hill
City Manager 

: 

City of Morgan Hill 
17575 Peak Avenue 
Morgan Hill, CA  95037 
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Water District
Chief Executive Officer 

: 

Santa Clara Valley Water District 
5750 Almaden Expressway 
San Jose, CA  95118 

VTA
General Manager 

: 

Santa Clara Valley Transportation Authority 
3331 N. First Street 
San Jose, CA  95134 

Implementing Entity
 

:  

 

18.4. Entire Agreement 

This Agreement, together with the SCVHP and the Permits, constitutes the entire agreement among 
the Parties. This Agreement supersedes any and all other agreements, either oral or in writing, 
among the Parties with respect to the subject matter hereof and contains all of the covenants and 
agreements among them with respect to said matters, and each Party acknowledges that no 
representation, inducement, promise of agreement, oral or otherwise, has been made by any other 
Party or anyone acting on behalf of any other Party that is not embodied herein. 

18.5. Limitations on Remedies 

Notwithstanding any language to the contrary in this Agreement, this Agreement is not intended to 
create, and shall not be construed to create, any rights or remedies against the Wildlife Agencies for 
money damages or any other relief, including specific performance, that would result in a violation 
of the ESA, the NCCPA or any other federal or state law or regulation.  No Party to this Agreement 
shall be liable in damages to any other Party or any other person for any performance or failure to 
perform any obligation identified in this Agreement 

18.6. Defense 

The USFWS and the Permittees acknowledge that the Permittee have a significant and independent 
interest in maintaining the validity and effectiveness of the SCVHP, this Agreement, and the Permit, 
and supporting documentation, including documentation under the National Environmental Policy 
Act and ESA, and that the Permittees” interests may not be adequately protected or represented in 
the event of a judicial challenge to the Permit unless some or all of the Permittees are able to 
participate in such litigation.  Subject to Agreement Section 18.9 (Availability of Funds), the USFWS 
will, upon the request of the Permittees, and subject to the responsibilities of the U.S. Department of 
Justice in the conduct of litigation, use reasonably available resources to provide appropriate support 
to the Permittees in defending, consistent with the terms of the Federal Permit, lawsuits against the 
Permittees arising out of the USFWS's approval of the Federal Permit. 

Upon request, CDFG will, to the extent authorized by California law, cooperate with the Permittees 
in defending, consistent with the terms of the SCVHP, lawsuits arising out of the Permittees’ 
adoption of this Agreement and the SCVHP. 

18.7. Attorneys’ Fees 

If any action at law or equity, including any action for declaratory relief, is brought to enforce or 
interpret the provisions of this Agreement, each Party to the litigation will bear its own attorneys’ 
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fees and costs, provided that attorneys’ fees and costs recoverable against the United States will be 
governed by applicable federal law. 

18.8. Elected Officials Not to Benefit  

No member of, or delegate to, the California State Legislature, the United States Congress, the  
County Board of Supervisors, the city councils of the respective Cities, or the governing boards of 
the other Permittees will be entitled to any share or part of this Agreement or to any benefit that 
may arise from it. 

18.9. Availability of Funds 

Implementation of this Agreement and the SCVHP by USFWS is subject to the requirements of the 
Anti-Deficiency Act and the availability of appropriated funds.  Nothing in this Agreement will be 
construed by the Parties to require the obligation, appropriation, or expenditure of any money from 
the United States Treasury. The Parties acknowledge and agree that USFWS will not be required 
under this Agreement to expend any federal agency’s appropriated funds unless and until an 
authorized official of that agency affirmatively acts to commit to such expenditures as evidenced in 
writing.   

Implementation of this Agreement and the SCVHP by CDFG is subject to the availability of 
appropriated funds. Nothing in this Agreement will be construed by the Parties to require the 
obligation, appropriation, or expenditure of any money from the Treasury of the State of California. 
The Parties acknowledge and agree that CDFG will not be required under this Agreement to expend 
any state appropriated funds unless and until an authorized official of that agency affirmatively acts 
to commit such expenditure as evidenced in writing. 

Implementation of this Agreement and the SCVHP by the Permittees is subject to the availability of 
their respective appropriated funds, including but not limited to the special purpose revenues 
dedicated to implement the SCVHP. Nothing in this Agreement will be construed to require the 
obligation, appropriation, or expenditure of any money without express authorization by the 
County Board of Supervisors, appropriate City Councils and/or governing boards of the 
Implementing Entity, Water District, and VTA.   Notwithstanding these requirements and 
limitations, the Permittees are required to fund their respective obligations under the Permits as 
provided in Agreement Section 13. The Parties acknowledge that if the Permittees fail to provide 
adequate funding for their respective obligations under the Permits, the Permits may be suspended 
or revoked as provided in Agreement Section 16. 

18.10. Governing Law 

This Agreement will be governed by and construed in accordance with the laws of the United States 
and the State of California, as applicable. 

18.11. Duplicate Originals 

This Agreement may be executed in any number of duplicate originals. A complete original of this 
Agreement will be maintained in the official records of each of the Parties hereto. 
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18.12. Relationship to the ESA, CESA, NCCPA and Other Authorities 

The terms of this Agreement are consistent with and will be governed by and construed in 
accordance with the ESA, CESA, NCCPA and other applicable state and federal laws. In particular, 
nothing in this Agreement is intended to limit the authority of USFWS and CDFG to seek penalties or 
otherwise fulfill its responsibilities under the ESA, CESA and NCCPA. Moreover, nothing in this 
Agreement is intended to limit or diminish the legal obligations and responsibilities of USFWS as an 
agency of the federal government or CDFG as an agency of the State of California. 

18.13. No Third Party Beneficiaries  

Without limiting the applicability of rights granted to the public pursuant to the ESA, CESA, NCCPA 
or other applicable law, this Agreement will not create any right or interest in the public, or any 
member thereof, as a third party beneficiary thereof, nor will it authorize anyone not a Party to this 
Agreement to maintain a suit for personal injuries or property damages under the provisions of this 
Agreement. The duties, obligations, and responsibilities of the Parties to this Agreement with 
respect to third party beneficiaries will remain as imposed under existing state and federal law. 

18.14. References to Regulations 

Any reference in this Agreement, the SCVHP, or the Permits to any regulation or rule of the Wildlife 
Agencies will be deemed to be a reference to such regulation or rule in existence at the time an 
action is taken. 

18.15. Applicable Laws 

All activities undertaken pursuant to the Permits must be in compliance with all applicable local, 
state and federal laws and regulations. 

18.16. Severability 

In the event one or more of the provisions contained in this Agreement is held to be invalid, illegal 
or unenforceable by any court of competent jurisdiction, such portion will be deemed severed from 
this Agreement and the remaining parts of this Agreement will remain in full force and effect as 
though such invalid, illegal, or unenforceable portion had never been a part of this Agreement. The 
Permits are severable such that revocation of one of the Federal or State Permits does not 
automatically cause revocation of the other. For example, if CDFG revokes the State Permit, it does 
not automatically cause revocation of the Federal Permit. 

18.17. Due Authorization 

Each Party represents and warrants that (1) the execution and delivery of this Agreement has been 
duly authorized and approved by all requisite action, (2) no other authorization or approval, 
whether of governmental bodies or otherwise, will be necessary in order to enable it to enter into 
and comply with the terms of this Agreement, and (3) the person executing this Agreement on 
behalf of each Party has the authority to bind that Party. 
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18.18. Assignment  

Except as otherwise provided herein, the Parties will not assign their rights or obligations under 
this Agreement, the Permits, or the SCVHP to any other individual or entity.   

18.19. Headings  

Headings are used in this Agreement for convenience only and do not affect or define the 
Agreement’s terms and conditions.  

18.20. Legal Authority of USFWS 

USFWS enters into this Agreement pursuant to the ESA, the Fish and Wildlife Coordination Act, and 
the Fish and Wildlife Act of 1956.  Section 10(a) of the ESA expressly authorizes USFWS to issue 
permits to allow the incidental Take of species listed as threatened or endangered under the ESA.  

18.21. Legal Authority of CDFG 

CDFG enters into this Agreement pursuant to the NCCPA. 

18.22. No Limitation on the Police Power of the Cities or the County 

Nothing in this Agreement, the SCVHP or Permits limits the exercise of or in any way surrenders the 
police power of the Cities or the County. 

 IN WITNESS WHEREOF, THE PARTIES HERETO have executed this Implementing 
Agreement to be in effect as of the Effective Date. 

 

Dated: ______________________, 201_   UNITED STATES FISH & WILDLIFE SERVICE 

 

       By: _______________________________________________ 

 

Dated: ______________________, 201_   CALIFORNIA DEPARTMENT OF FISH & GAME 

 

       By: _______________________________________________ 

 

Dated: ______________________, 201_   SANTA CLARA VALLEY HABITAT  
       AGENCY 

 

       By: _______________________________________________ 
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Dated: ______________________, 201_   COUNTY OF SANTA CLARA 

 

       By: _______________________________________________ 

        

Dated: ______________________, 201_   CITY OF SAN JOSE 

 

       By: _______________________________________________ 

    

Dated: ______________________, 201_   CITY OF GILROY 

 

       By: _______________________________________________ 

 

Dated: ______________________, 201_   CITY OF MORGAN HILL 

 

       By: _______________________________________________ 

        

Dated: ______________________, 201_   SANTA CLARA VALLEY WATER DISTRICT 

 

       By: _______________________________________________ 

 

Dated: ______________________, 201_   SANTA CLARA VALLEY TRANSPORTATION  
       AUTHORITY 

 

       By: _______________________________________________ 
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EXHIBIT A 

COVERED SPECIES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 



 

 

EXHIBIT A 

COVERED SPECIES 

 

Species Scientific Name 
Status1 

State/CNPS Federal 
Invertebrates    
Bay checkerspot butterfly Euphydryas editha bayensis – FT 
Amphibians and Reptiles    
California tiger salamander Ambystoma californiense  ST FT 
California red-legged frog Rana draytonii CSC FT 
Foothill yellow-legged frog Rana boylii CSC – 
Western pond turtle Clemmys marmorata CSC – 
Birds    
Western burrowing owl Athene cunicularia hypugea CSC MBTA 
Least Bell’s vireo Vireo bellii pusillus SE FE, MBTA 
Tricolored blackbird Agelaius tricolor CSC MBTA 
Mammals    
San Joaquin kit fox Vulpes macrotis mutica ST FE 
Plants    
Tiburon Indian paintbrush Castilleja affinis ssp. neglecta ST/1B FE 
Coyote ceanothus Ceanothus ferrisiae 1B FE 
Mount Hamilton thistle Cirsium fontinale var. campylon 1B – 
Santa Clara Valley dudleya Dudleya abramsii ssp. setchellii 1B FE 
Fragrant fritillary  Fritillaria liliacea 1B – 
Loma Prieta hoita Hoita strobilina 1B – 
Smooth lessingia Lessingia micradenia var. glabrata 1B – 
Metcalf Canyon jewelflower Streptanthus albidus ssp. albidus 1B FE 
Most beautiful jewelflower Streptanthus albidus ssp. peramoenus  1B – 
Notes: 
1 Status 
Federal 
FE Federally Endangered. 
FT Federally Threatened. 
BGPA Bald and Golden Eagle Protection Act. 
MBTA Migratory Bird Treaty Act. 
SOC Species of Concern (National Marine Fisheries Service only). 
State 
SE State Listed as Endangered. 
ST State Listed as Threatened. 
SR State Listed as Rare. 
SC Candidate. 
CSC California Special Concern Species. 
FP Fully Protected. 
California Native Plant Society (CNPS) 
1B Rare, Threatened, or Endangered in California and Elsewhere. 
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EXHIBIT B 

MODEL IMPLEMENTING ORDINANCE 
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EXHIBIT B 
 

MODEL IMPLEMENTING ORDINANCE 
 

ORDINANCE NO.  ____________ 
   

AN ORDINANCE OF THE [NAME OF COUNCIL/BOARD] ADDING 
[TITLE/CHAPTER #] TO THE [NAME OF ENTITY] CODE ADOPTING 
BY REFERENCE AND IMPLEMENTING THE SANTA CLARA VALLEY 
HABITAT CONSERVATION PLAN/NATURAL COMMUNITY 
CONSERVATION PLAN INCLUDING AUTHORITY TO COLLECT THE 
LOCAL DEVELOPMENT MITIGATION FEES ADOPTED BY THE 
SANTA CLARA VALLEY HABITAT AGENCY FROM PROJECT 
APPLICANTS AND REMIT THE FEES TO THE AGENCY FOR 
FUNDING THE PRESERVATION OF NATURAL ECOSYSTEMS IN 
ACCORDANCE WITH THE PLAN 
 

 
 WHEREAS, the Santa Clara Valley Habitat Conservation Plan/Natural Communities 
Conservation Plan (“HCP/NCCP”) has been developed to preserve the ecosystems of the 
southeastern portion of Santa Clara County, which include the [Name of Entity] (“[City/County]”), 
the central portion of the Santa Clara Valley, portions of the Santa Cruz Mountains to the west, 
portions of the Diablo Range to the east, the Coyote watershed and portions of the Pajaro 
watershed, and a significant portion of the Guadalupe watershed (“Plan Area”) to conserve and 
prevent further endangerment of the plant and animal species that are dependent upon those 
ecosystems and to comply with federal and state legal requirements for such preservation; and 
 
 WHEREAS, the HCP/NCCP was drafted by the County of Santa Clara, the Cities of 
Gilroy, Morgan Hill, and San Jose, the Santa Clara Valley Water District, and the Santa Clara 
Valley Transportation Authority (collectively the “Local Partners”) in association with the U.S. 
Fish and Wildlife Service and the California Department of Fish and Game, and in consultation 
with stakeholder groups and the general public; and 
 
 WHEREAS, the County of Santa Clara and the Cities of Gilroy, Morgan Hill, and San Jose 
formed the Santa Clara Valley Habitat Agency, a joint powers agency (“Implementing Entity”), to 
implement the HCP/NCCP on behalf of the Local Partners, obtain long-term authorized Take 
coverage through permits from the U.S. Fish and Wildlife Service and the California Department 
of Fish and Game for the Local Partners’ own activities, and extend such authorized Take 
coverage to private project applicants under their jurisdiction; and 
 
 WHEREAS, the HCP/NCCP was adopted by the [Council/Board] on _____________, 
201_; and 
 
 WHEREAS, the purpose and intent of this ordinance is to: 

• protect vegetation communities and natural areas within the Plan Area which are known 
to support threatened, endangered, or key sensitive populations of plant and wildlife 
species; 

• enable the [City/County] to achieve the conservation goals set forth in the HCP/NCCP; 
• protect the existing character of the [City/County] and the region through the 

implementation of a system of reserves which will provide for permanent open space, 
community edges, and habitat conservation for species covered by the HCP/NCCP;  



 
 2 

• preserve the ability of affected property owners to make reasonable use of their land 
consistent with the requirements of applicable laws, which include but are not limited to 
the National Environmental Policy Act (“NEPA”) (42 U.S.C. §§ 4321-4347), the 
California Environmental Quality Act (“CEQA”) (Public Resources Code § 21000 et 
seq.), the Federal Endangered Species Act (“ESA”) (16 U.S.C. §§ 1531-1544), the 
California Endangered Species Act (“CESA”) (Fish & Game Code § 2050 et seq.), and 
the California Natural Community Conservation Planning Act (“NCCPA”) (Fish & Game 
Code §§ 2800-2835); 

• insure the collection of the Implementing Entity’s local development mitigation fees to 
assist in the maintenance of biological diversity and the natural ecosystem processes 
that support this diversity; and 

• maintain economic development within the [City/County] by providing a streamlined 
regulatory process from which development can proceed in an orderly process; and 

 
 WHEREAS, the [Name of Entity] General Plan, adopted by the [Council/Board] on 
[Date], (“General Plan”) contemplates the adoption of the HCP/NCCP, incorporates the goals of 
the HCP/NCCP, and includes specific strategies to further the goals of the HCP/NCCP as 
follows: 
 [Add list of General Plan consistency findings – see section 2.1 of HCP/NCCP for 
possible language] 
 
 WHEREAS, the findings set forth herein are based on the [City’s/County’s] General 
Plan, the HCP/NCCP and the studies referenced therein, and the estimated acquisition, 
management and maintenance costs for such property as set forth in the HCP/NCCP (a copy of 
the HCP/NCCP is on file in the [City/County] Clerk’s office); and 
 
 WHEREAS, the California Constitution authorizes the [City/County] to enact measures 
that protect the health, safety, and welfare of its citizens; and 
 
 WHEREAS, Government Code section 66000 et seq. authorizes the Implementing Entity 
to impose fees and other exactions to provide necessary funding for public facilities required to 
mitigate the negative effect of new development projects within the Plan Area; and 
 
 WHEREAS, in accordance with the Implementing Agreement, the Implementing Entity 
may authorize the [City/County] to collect such fees from project applicants on behalf of the 
Implementing Entity and remit them to the Implementing Entity; and  
 
 WHEREAS, on ___________________, 201_, the [Council/Board] certified the Draft 
Environmental Impact Report/Environmental Impact Statement for the HCP/NCCP project and 
made appropriate findings pursuant to CEQA and NEPA under File No. __________. 
 
 NOW, THEREFORE, BE IT ORDAINED BY THE [COUNCIL/BOARD] OF THE [NAME 
OF ENTITY]: 
 
SECTION 1. [Title/Chapter] ______ is hereby added to the [Name of Entity] Code to read as 
follows: 
 

[TITLE/CHAPTER] _____ 
HABITAT CONSERVATION PLAN 

 
Sections: 
 ______ Purpose 
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 ______ Adoption of Habitat Conservation Plan by Reference 
 ______ Definitions 
 ______ Application to Covered Activities 
 ______ Mitigation Fees 
 ______ Authorized Take Coverage 
 ______ Guidelines 
 ______ Interpretation 
 ______ Operative Date 
 
 
Section ______  Purpose. 
 The purpose of this [Title/Chapter] is to implement the Santa Clara Valley Habitat 
Conservation Plan/Natural Communities Conservation Plan (“HCP/NCCP”) and the associated 
Implementing Agreement and Take Permits in order to provide a regulatory framework for 
promoting the protection and recovery of natural resources, including Covered Species, while 
streamlining the permitting process for both publicly funded and privately funded planned 
development in the [Name of Entity].  The HCP/NCCP was developed by the County of Santa 
Clara, the Cities of Gilroy and Morgan Hill, the Santa Clara Valley Water District, and the Santa 
Clara Valley Transportation Authority (collectively the “Local Partners”) in association with the 
U.S. Fish and Wildlife Service and the California Department of Fish and Game, and in 
consultation with stakeholder groups and the general public. 
 As a result of the adoption of the HCP/NCCP by the [City/County], the [City/County] 
(among the other Local Partners) is the recipient of long-term endangered species 
permits/authorized Take coverage from the U.S. Fish and Wildlife Service and the California 
Department of Fish and Game for the [City’s/County’s] own activities and, in addition to 
coverage of its own public projects, the [City/County] will be able to extend authorized Take 
coverage to private Project Applicants under its jurisdiction. 
 Rather than separately permitting and mitigating individual projects, the HCP/NCCP 
evaluates natural resource impacts and mitigation requirements comprehensively in a manner 
that is more efficient and effective for at-risk species and their essential habitats.  This approach 
will allow the [City/County] to streamline future mitigation requirements into one comprehensive 
program.  The U.S. Fish and Wildlife Service (“USFWS”) the California Department of Fish and 
Game (“CDFG”) authorized Take coverage also provides assurances that no further 
commitments of funds, land, or water from covered public and private projects will be required to 
address impacts on Covered Species beyond that described in the HCP/NCCP to address 
changed circumstances as long as the HCP/NCCP is properly implemented.. 
 In addition to strengthening local control over land use and species protection, the 
HCP/NCCP provides a more efficient process for protecting natural resources by creating new 
habitat reserves that will be larger in scale, more ecologically valuable, and easier to manage 
than the individual mitigation sites created under the current approach.  This more efficient and 
streamlined approach to obtaining authorized Take coverage for both public and private projects 
will significantly reduce the time and resources previously required to obtain Take coverage on 
an individual project-by-project basis.  Unless an activity is deemed to be in compliance with the 
federal and state Endangered Species Acts by the Implementing Entity, as described in Chapter 
6.2 of the HCP/NCCP, all covered activities occurring within the Local Plan Area will be subject 
to applicable conditions and fees described in the HCP/NCCP. 
     
Section ______  Adoption of Habitat Conservation Plan/Natural Communities 
Conservation Plan by Reference. 
 The HCP/NCCP is incorporated by reference as though fully set forth herein.  Complete 
copies of the HCP/NCCP are available for inspection at the Office of the [City/County] Clerk and 
the [Name of Administering Department]. 
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Section ______  Definitions.  
 The definitions set forth in this section shall govern the application and interpretation of 
this [Title/Chapter].  Words and phrases not defined in this section shall be interpreted so as to 
give this [Title/Chapter] its most reasonable application. 

A.  “Building Permit” includes a full structural building permit as well as a partial permit 
such as a foundation-only permit, grading permit, or any other permit or approval for a project 
authorizing a ground-disturbing activity for a Covered Activity. 

B.  “Covered Activity” means any activity defined in Section 2.3 of Chapter 2 of the 
HCP/NCCP as a covered activity and not otherwise exempted from the requirements of the 
HCP/NCCP. 

C.  “Covered Species” means the species, listed and non-listed, whose conservation and 
management are provided for in the HCP/NCCP and for which incidental Take is authorized by 
the Wildlife Agencies pursuant to the Take Permits.  Covered Species are also listed in Exhibit 
A to the Implementing Agreement.   

D.  “Habitat Conservation Plan/Natural Communities Conservation Plan” or “HCP/NCCP” 
means the Santa Clara Valley Habitat Conservation Plan/Natural Communities Conservation 
Plan adopted by the [Council/Board] on _________, 201_, and any amendments thereto. 

E.  “Implementing Agreement” means that agreement made and entered into by and 
among the United States Fish and Wildlife Service (“USFWS”) of the United States Department 
of the Interior, the California Department of Fish and Game (“CDFG”) of the State of California 
Natural Resources Agency, the Santa Clara Valley Habitat Agency (the “Implementing Entity”), 
the County of Santa Clara (“County”), the City of San Jose (“San Jose”), the City of Gilroy 
(“Gilroy”), the City of Morgan Hill (“Morgan Hill”), the Santa Clara Valley Water District (“Water 
District”), and the Santa Clara Valley Transportation Authority (“VTA”) that defines the parties’ 
respective roles and responsibilities and provides a common understanding of actions that will 
be undertaken to implement the HCP/NCCP.  

F.  “Implementing Entity” means the Santa Clara Valley Habitat Agency formed on 
________, 201_, by and among the County of Santa Clara and the Cities of Gilroy, Morgan Hill, 
and San Jose pursuant to the Joint Powers Act, Gov. Code § 6500 et seq. 

G.  “Local Plan Area” means that portion of the geographic study area defined in the 
HCP/NCCP that lies within the [corporate boundaries/unincorporated area] of the [Name of 
Entity]. 

H.  “Mitigation Fees” or “Fees” means any Habitat Plan fee(s) that applies to Covered 
Activities in the Local Plan Area as adopted by the Implementing Entity in accordance with 
Chapter 9 of the HCP/NCCP and the fee studies in support thereof, and any amendments to 
those fees, unless otherwise exempted from the fee requirements of the HCP/NCCP by the 
Implementing Entity. 

I.  ”Planning Permit” means any discretionary permit that authorizes a ground disturbing 
activity for a Covered Activity including, but not limited to, [list each agency’s applicable 
discretionary land use approvals here, such as tentative map, parcel map, conditional use 
permit, site development permit, planned development permit, or special use permit], or any 
other discretionary permit, excluding general plan amendments, zoning and rezoning, 
annexation, specific plans, and area development policies.  The term “Planning Permit” also 
includes any Building Permit where no other Planning Permit is required. 

J.  “Project Applicant” means any person or entity applying for a Planning Permit for a 
project authorizing a ground-disturbing activity for a Covered Activity, including any person or 
entity opting in to the HCP/NCCP pursuant to Chapter 6.2 of the HCP/NCCP. 

K.  “Take” and “Taking” have the same meaning provided by the Federal Endangered 
Species Act (“ESA”) (16 U.S.C. §§ 1531-1544) and its implementing regulations with regard to 
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activities subject to the ESA, and also have the same meaning provided in section 86 of the 
California Fish and Game Code with regard to activities subject to the California Endangered 
Species Act (“CESA”) (Fish & Game Code § 2050 et seq.), and the California Natural 
Community Conservation Planning Act (“NCCPA”) (Fish & Game Code §§ 2800-2835). 

L.  “Take Permits” means the federal incidental Take permit issued by USFWS to the  
Implementing Entity, the County, San Jose, Gilroy, Morgan Hill, the Water District, and VTA 
(collectively, “Permittees”) based on the HCP/NCCP pursuant to Section 10(a)(1)(B) of the ESA, 
and the state incidental Take permit issued by CDFG to the Permittees based on the 
HCP/NCCP pursuant to Section 2835 of the California Fish and Game Code. 

  
Section ______  Application to Covered Activities. 
 All Project Applicants for Covered Activities within the Local Plan Area shall comply with 
the conditions on Covered Activities in Chapter 6 of the HCP/NCCP.  Each Planning Permit 
application for a Covered Activity in the Local Plan Area shall include details of the methods and 
timing in which the project will comply with the HCP/NCCP in the form and manner required by 
the Director of [Name of Administering Department].  Applicable conditions on Covered 
Activities from Chapter 6 of the HCP/NCCP as well as other measures required to implement 
the conservation strategy of the HCP/NCCP shall be included in each Planning Permit approval 
for a Covered Activity. 
 
Section ______  Mitigation Fees. 

A.  As a condition of each land use approval for a Covered Activity in the Local Plan 
Area, the Mitigation Fees shall be paid in full by the private Project Applicant to the [City/County] 
no later than the date of issuance by the [City/County] of a Building Permit.  The Mitigation Fees 
shall be paid to the Implementing Entity at the time of issuance of the first Building Permit if 
more than one Building Permit is required for the project. 

B.  If the Implementing Entity authorizes another manner of compensation in lieu of the 
Mitigation Fees (such as a land donation in lieu of payment of the Mitigation Fees), the Project 
Applicant shall provide the [City/County] with written documentation from the Implementing 
Entity of compliance with such alternative manner of payment and the dollar equivalent amount 
of such alternative manner of compensation. 

C.  In the event the [City/County] determines the project subject to the Planning Permit 
to be exempt from payment of the Mitigation Fees, no Mitigation Fees shall be required for the 
project. 

D.  The [City/County] may collect the Mitigation Fees on behalf of the Implementing 
Entity if authorized to do so by the Implementing Entity. 
 
Section ______  Authorized Take Coverage. 
 Upon payment in full of the Mitigation Fees and approval of Planning Permits incorporating 
all applicable HCP/NCCP conditions of approval, the Project Applicant shall receive authorized 
Take coverage for the Covered Activity in accordance with the terms of the HCP/NCCP, the 
Implementing Agreement, and the Take Permits. 
 
Section ______  Guidelines. 
 The [Council/City Manager, in conjunction with the [Director of Planning/Planning, Building 
and Code Enforcement,]] may adopt guidelines to assist in the implementation and 
administration of all aspects of this [Title/Chapter]. 
 
Section ______  Interpretation. 
 In the event of a conflict between any term or requirement of this [Title/Chapter], the 
HCP/NCCP, the Implementing Agreement or the Take Permits, the term or requirement of the 
Take Permits shall govern. 
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Section ______  Operative Date. 
 This [Title/Chapter] shall be operative upon adoption by the Implementing Entity of the 
Mitigation Fees and the issuance of the Take Permits by the U.S. Fish and Wildlife Service and 
the California Department of Fish and Game. 
 

[Include agency-specific adoption language and signature block] 
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EXHIBIT C 

NEIGHBORING LANDOWNER CERTIFICATE OF INCLUSION 

 



 



Exhibit C 

SANTA CLARA VALLEY HABITAT PLAN 

NEIGHBORING LANDOWNER CERTIFICATE OF INCLUSION 

 

The United States Fish and Wildlife Service and the California Department of Fish and Game have issued Permits 
pursuant to the federal Endangered Species Act and the California Natural Community Conservation Planning Act 
(collectively “Permits”) authorizing “Take” of certain species in accordance with the terms and conditions of the 
Permits, the Santa Clara Valley Habitat Plan (“Habitat Plan”) and the associated Implementing Agreement.  Under 
the Permits, Section 10.2.7 of the Habitat Plan, and Section 7.4.3 of the Implementing Agreement, certain activities 
by the party or entity below are authorized to “Take” certain species (California red-legged frog, California tiger 
salamander, and Western pond turtle), provided all applicable terms and conditions of the Permits, the Habitat 
Plan, and the Implementing Agreement are met. 

As the owner/operator of the property described by Assessor’s Parcel Number and gross acres on Exhibit 1 
attached thereto and incorporated herein by this reference, you are entitled to the protection of the Permits to 
Take those species identified in Section 7.4.3 in connection with normal agricultural practices occurring within a 
one mile of the boundary of Reserve System lands and with the limitations set forth in Section 10.2.7 of the Habitat 
Plan and Section 7.4.3 of the Implementing Agreement.  In the event that the property depicted on Exhibit 1 is used 
for other purposes without the express consent of the Santa Clara Valley Habitat Agency, Take Authorization under 
the Permits will automatically cease.  Such authorization is provided as described in the Permits, the Habitat Plan, 
and the Implementing Agreement.  By signing this Certificate of Inclusion you signify your election to receive Take 
Authorization under the Permits in accordance with the terms and conditions thereof.  This Certificate of Inclusion 
does not give state and federal agencies additional regulatory control over the signatory nor require the signatory 
to provide additional information not called for in the Certificate of Inclusion, but instead ensures compliance with 
50 Code of Federal Regulations, section 13.25(d).  Coverage under the Permits will become effective upon receipt of 
the fully-completed and executed Certificate of Inclusion by the Santa Clara Valley Habitat Agency.  In the event 
that the subject property is sold or leased, buyer or lessee must be informed of these provisions and execute a new 
Certificate of Inclusion. 

Owner Operator 
Print Name: Print Name: 
  
Signature: Signature: 
  
Address: Address: 
  
City/State/Zip: City/State/Zip: 
  
Phone: Phone: 
  
Date: Date: 
  
 

Santa Clara Valley Habitat Agency 
By (Print Name: 
Signature: 
Date: 
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Appendix C 
Evaluation of Special-Status Species  

for Coverage in the  
Santa Clara Valley Habitat Plan 

Table C-1 lists species recommended for coverage in the Habitat Plan. Table C-2 
lists species considered but not recommended as covered species. 
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Table C-1. Species Recommended for Coverage in the Habitat Plan Page 1 of 3 

Species 

Statusa Criteriab Recommended 
Covered 
Statusc Notes 

State/ 
CNPS Federal Range Status Impact Data 

Invertebrates         
Bay checkerspot butterfly 

Euphydryas editha bayensis 
– FT Y Y Y Y Y Study area contains almost all known 

populations and habitat of species throughout 
range. 

Amphibians and Reptiles         
California tiger salamander 

Ambystoma californiense  
CSC FT Y Y Y Y Y Known to occur in multiple locations in study 

area (CNDDB 2005). 
California red-legged frog 

Rana aurora draytoni 
CSC FT Y Y Y Y Y Known to occur in multiple locations in study 

area (CNDDB 2005). 
Foothill yellow-legged frog 

Rana boylii 
CSC – Y Y Y Y Y Known from study area. 

Western pond turtle 
Clemmys marmorata 

CSC – Y Y Y Y Y Known to occur in study area (CNDDB 2005); 
likelihood of listing within the permit term is 
low to moderate.  

Birds         
Western burrowing owl 

Athene cunicularia hypugea 
CSC MBTA Y Y Y Y Y Known to occur in study area (CNDDB 2005); 

could become listed during permit term. 
Species is protected under MBTA; take of 
individuals not allowed. 

Least Bell’s vireo 
Vireo bellii pusillus 

SE FE, 
MBTA 

Y Y Y Y Y Recent breeding records from Llagas Creek 
area (CNDDB 2005). Suitable habitat present 
on Uvas Creek, on Pajaro River, and around 
Coyote Reservoir (D. Padley pers. comm.). 
Species is listed under MBTA but Special 
Purpose Permit can be acquired for take of 
individuals. 

Tricolored blackbird 
Agelaius tricolor 

CSC MBTA Y Y Y Y Y Known to breed in region (CNDDB 2005); 
high likelihood of occurring in study area. 
Species is protected under MBTA; take of 
individuals not allowed. 



Table C-1. Continued Page 2 of 3 

Species 

Statusa Criteriab Recommended 
Covered 
Statusc Notes 

State/ 
CNPS Federal Range Status Impact Data 

Mammals         
San Joaquin kit fox 

Vulpes macrotis mutica 
ST FE Y Y Y Y Y Known to occur occasionally at edges of study 

area (two records from 1975, Aug. 2002 record 
in Henry Coe State Park; CNDDB 2005). 

Plants         
Tiburon Indian paintbrush 

Castilleja affinis ssp. neglecta 
ST/1B FE Y Y Y Y Y Two occurrences west of Anderson Reservoir 

on Coyote Ridge (CNDDB 2012). 
Coyote ceanothus 

Ceanothus ferrisiae 
1B FE Y Y Y Y Y Study area includes all three known 

occurrences and habitat of species throughout 
range (CNDDB 2012). 

Mount Hamilton thistle 
Cirsium fontinale var. campylon 

1B – Y Y Y Y Y Forty occurrences in study area (CNDDB 2012; 
T. Marker, pers. comm.). 

Santa Clara Valley dudleya 
Dudleya abramsii ssp. setchellii 

1B FE Y Y Y Y Y Study area includes all known occurrences 
(207) and habitat of species throughout range 
(CNDDB 2012; T. Marker, pers. comm.). 

Fragrant fritillary 
Fritillaria liliacea 

1B – Y Y Y Y Y Eight occurrences on east side of Santa Clara 
Valley (CNDDB 2012). 

Loma Prieta hoita 
Hoita strobilina 

1B – Y Y Y Y Y Fourteen occurrences in study area (CNDDB 
2012). 

Smooth lessingia 
Lessingia micradenia var. glabrata 

1B – Y Y Y Y Y Thirty-nine occurrences in study area (CNDDB 
2012). 

Metcalf Canyon jewelflower 
Streptanthus albidus ssp. albidus 

1B FE Y Y Y Y Y Ten occurrences, mostly in Santa Clara Valley 
(CNDDB 2012). 

Most beautiful jewelflower 
Streptanthus albidus ssp. 
peramoenus  

1B – Y Y Y Y Y Thirty-nine occurrences in study area (CNDDB 
2012). 



Table C-1. Continued Page 3 of 3 

Species 

Statusa Criteriab Recommended 
Covered 
Statusc Notes 

State/ 
CNPS Federal Range Status Impact Data 

Notes: 
a Status 

State Status 
FP = Fully Protected. 
SE = State listed as endangered. 
ST = State listed as threatened. 
SR = State listed as rare. 
CSC = California special concern species (July 2005 list). 
Federal Status 
MBTA = Migratory Bird Treaty Act. 
FE = Federally endangered. 
FT = Federally threatened. 
FC = Candidate for federal listing. 
FPT = Federally proposed for threatened listing. 
FPD = Federally proposed for delisting. 
FD = Federally delisted. 
SOC = Species of Concern (National Marine Fisheries Service 

designation). 
California Native Plant Society Ranking 
1A = Presumed extinct in California. 
1B = Rare or endangered in California and elsewhere. 
2 = Rare or endangered in California, more common 

elsewhere. 
3 = Plants about which more information is needed. 

b Criteria 
Range: The species is known to occur or is likely to occur within the study area, 
based on credible evidence, or the species is not currently known in the study area 
but is expected in the study area during the permit term (e.g., through range 
expansion or reintroduction to historic range). 
Status: The species is either: 
 listed under the federal ESA as threatened or endangered, or proposed for listing; 
 listed under CESA as threatened or endangered or a candidate for such listing, or 

listed under the Native Plant Protection Act as rare; or 
 expected to be listed under ESA or CESA within the permit term. Potential for 

listing during the permit term is based on current listing status, consultation with 
experts and Wildlife Agency staff, evaluation of species population trends and 
threats, and best professional judgment. 

Impact: The species or its habitat would be adversely affected by covered activities 
or projects that may result in take of the species. 
Data: Sufficient data exist on the species’ life history, habitat requirements, and 
occurrence in the study area to adequately evaluate impacts on the species and to 
develop conservation measures to mitigate these impacts to levels specified by 
regulatory standards. 
Species proposed for coverage in the Plan were limited to those species for which 
impacts from covered activities were likely, in order to provide take authorization 
for the highest priority species. However, many other special-status species are 
expected to benefit from the Plan, as described in Chapter 5. 

c Recommended Covered Status 
Y = recommended as covered species in the Habitat Plan. 
N = not recommended for coverage in the Habitat Plan. 

Sources: 
California Natural Diversity Database (CNDDB). 2005. RareFind 3, Version 3.0.3. Sacramento, CA: California Department of Fish and Game. 
California Natural Diversity Database (CNDDB). 2012. RareFind 3, Version 3.1.0 (Updated April 2012). Sacramento, CA: California Department of Fish and 

Game. 
Marker, Timothy. Manager of environmental engineering. Pratt & Whitney Rocketdyne. January 22, 2007—Monitoring data provided in a letter to Jones & 

Stokes from United Technologies Corporation-Pratt & Whitney Rocketdyne. 
 



 



Table C-2. Species Considered but Not Recommended as Covered Species Page 1 of 14 

Species 

Statusa Criteriab Recommended 
Covered 
Statusc Notes 

State/ 
CNPS Federal Range Status Impact Data 

Invertebrates         
Opler’s longhorn moth 

Adela oplerella 
– – Y N Y Y N Common in serpentine habitats throughout study area; able 

to persist in very small (~0.1 ha) patches of habitat 
Vernal pool fairy shrimp 

Branchinecta lynchi 
– FT N Y N Y N Study area outside of range or current distribution but may 

occur; no CNDDB records; no known vernal pool habitat 
within study area 

Vernal pool tadpole shrimp 
Lepidurus packardi 

– FE N Y N Y N No known vernal pool habitat within study area and no 
records listed in CNDDB (2005) 

San Francisco lacewing 
Nothochrysa californica 

– – ? N ? Y N Not expected to become listed during permit term 

Unsilvered fritillary 
Speyeria adiaste adiaste 

– – N Y N N N Petition for federal listing was denied. Most viable 
populations have been extirpated in the study area (A. 
Launer pers. comm.) and it is unlikely to occur in the study 
area (Spencer et al. 2006); impact of covered activities 
uncertain; lack of data on habitat requirements and 
conservation needs 

Callippe silverspot butterfly 
Speyeria callipe callipe 

– FE N Y N N N Coyote and Uvas/Llagas Watersheds outside of range or 
current distribution. Some have suggested that S. callippe 
callippe extends to study area, but local collections to date 
have been S. c. comstocki (A. Lauer pers. comm.) 

Serpentine phalangid 
Calcina serpentinea 

– – N N Y N N Not expected to become listed during permit term. All the 
other many phalangids (described and undescribed) in the 
study area are not likely to be listed (A. Launer pers. 
comm.) 

Horn’s micro-blind harvestman 
Microcina horni 

– – Y N N? N N Endemic to Santa Clara County; petitioned for listing in 
1990 but rejected due to lack of data; impacts of covered 
activities uncertain 

Jung’s micro-blind harvestman 
Microcina jungi 

– – Y N N? N N Endemic to Santa Clara County; petitioned for listing in 
1990 but rejected due to lack of data; impacts of covered 
activities uncertain 

Ricksecker’s water scavenger beetle 
Hydrochara rickseckeri 

– – N N N N N Not expected to become listed during permit term and not 
found in the study area 

Bridges (= Coast Range) shoulderband 
Helminthoglypta nickliniana 
bridgesi 

– – Y N Y Y N Not expected to become listed during permit term 



Table C-2. Continued Page 2 of 14 

Species 

Statusa Criteriab Recommended 
Covered 
Statusc Notes 

State/ 
CNPS Federal Range Status Impact Data 

California linderiella fairy shrimp 
Linderiella occidentalis 

– – Y N ? Y N Not expected to become listed during permit term; study 
area within known range or current distribution 

Curved-foot hygrotus diving beetle 
Hygrotus curvipes 

– – N N ? Y N Not expected to become listed during permit term 

San Francisco fork-tailed damselfly  
Ischnura gemina 

– – Y N ? ? N Unlikely to become listed during the permit term 

California floater (a freshwater 
mussel) 
Anodonta californiensis 

– – Y N N? N N Unlikely to become listed over the permit term. 

Monarch butterfly 
Danaus plexippus 

– – N N N Y N Roost sites not known to occur in the study area; not 
expected to become listed during permit term 

Myrtle’s silverspot butterfly 
Speyeria zerene myrtleae 

– FE N N N N N Study area outside of range or current distribution 

Fish         
Sacramento perch (within native 

range) 
Archoplites interruptus 

CSC – Y N Y Y N Listing unlikely due to current population expansion outside 
of native range and native habitat type  

Monterey roach 
Lavinia symmetricus subditus 

CSC – Y N Y Y N Abundant in Pajaro River, Llagas Creek, and Pacheco Creek 
(Spencer et al. 2006); unlikely to become listed during 
permit term 

Central California coho salmon 
Oncorhynchus kisutch 

SE 
(see 
note) 

FE 
(see 
note) 

N Y N Y N State endangered status applies south of San Francisco Bay; 
federal status applies to naturally spawning populations in 
streams between Punta Gorda, Humboldt County and San 
Lorenzo River, Santa Cruz County. Coho salmon currently 
do not occur in the study area. A recent study of the historic 
occurrences of Coho in San Francisco Bay drainages found 
historic Coho occurrence in the upper Coyote Creek and 
Guadalupe River drainages as “probable” (Leidy et al. 
2005). Given that Santa Clara County was at the southern 
edge of their range (Moyle 2002), they were likely never 
common in the south Bay. Recovery in this system is highly 
unlikely due to the presence of dams below likely spawning 
and rearing habitat.  

Sacramento splittail 
Pogonichthys macrolepidotus 

CSC FD N Y N Y N Low abundance in South Bay, estuarine river reaches only 
(outside study area) 



Table C-2. Continued Page 3 of 14 

Species 

Statusa Criteriab Recommended 
Covered 
Statusc Notes 

State/ 
CNPS Federal Range Status Impact Data 

Rainbow trout 
Oncorhynchus mykiss 

– – Y N N Y N Potential for landlocked populations within study area to 
become listed is low because Alameda Creek population 
was removed from listed ESU January 5, 2006 

River lamprey 
Lampetra ayresi  

CSC – Y? N Y N N Not likely to become listed during permit term; biology and 
distribution not studied in California 

Pacific lamprey 
Lampetra tridentata 

– – Y Y Y Y N Petition for federal listing; recently rejected but may be 
resubmitted.   Section 10 coverage will be obtained for the 
SCVWD under the Three Creeks HCP. South County 
coverage to be obtained under amendment or separate 
permit. 

South-Central California Coastal 
steelhead 
Oncorhynchus mykiss 

CSC FT Y Y Y Y N Occurs in Pajaro River and tributaries; suitable habitat 
occurs above Uvas Dam (CNDDB 2005).  Section 10 
coverage for the SCVWD to be obtained under amendment 
or separate permit. 

Central California Coastal steelhead 
Oncorhynchus mykiss 

– FT Y Y Y Y N Occurs in Coyote Creek and tributaries (CNDDB 2005).  
Section 10 coverage for the SCVWD will be obtained under 
the Three Creeks HCP. 

Central valley fall-run Chinook 
salmon 
Onchorhynchus tshawytscha 

CSC SOC Y Y ? Y Y N Occurs in Guadalupe River; species was federal candidate 
but listing was not warranted per 1999 decision; NOAA 
considers population in study area to be of hatchery stock 
and not part of the listed ESU; due to increasing population 
numbers listing of this species is may be unlikely.  Section 
10 coverage for the SCVWD will be obtained under the 
Three Creeks HCP. 

Amphibians         
Western spadefoot 

Spea hammondii 
CSC – N N N N N Recent comprehensive evaluations of survey data and 

museum specimens have concluded that this species has not 
historically or does not currently occur in Santa Clara 
County (see USFWS [2004] for a summary of these studies) 

Reptiles         
Alameda whipsnake 

Masticophis lateralis euryxanthus 
ST FT N Y N Y N Southern edge of subspecies range is at the northern edge of 

Santa Clara County within SFPUC Alameda Watershed 
(covered by separate HCP); subspecies may intergrade with 
chaparral whipsnake (M. l. lateralis) at the southern edge of 
its range making identification difficult 
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Silvery legless lizard 
Anniella pulchra pulchra 

CSC – Y N Y N N Suitable habitat may occur in the study area; not expected to 
become listed during permit term 

San Joaquin coachwhip 
Masticophis flagellum ruddocki 

CSC – N N N Y N Not expected to become listed during permit term 

California horned lizard 
Phrynosoma coronatum frontale 

CSC – Y N Y N N Not expected to become listed during permit term; USFWS 
and CDFG will not cover due to limited data on the species; 
taxonomy uncertain: recent study combined P. c. frontale 
and P. c. schmidti into new species P. blainvilii 

Birds         
Western grebe 

Aechmophorus occidentalis 
– – Y N N Y N Not expected to become listed during permit term 

Golden eagle 
Aquila chrysaetos 

FP BGPA, 
MBTA 

Y Y N Y N Take of individuals and nests not allowed; unlikely to be 
affected by covered activities 

Great blue heron (rookery) 
Ardea herodias 

– – Y N N Y N Not expected to become listed during permit term 

California condor 
Gymnogyps californianus 

SE/FP FE N Y N Y N Species is fully protected; take of individuals not allowed; 
only known as a rare migrant in study area 

Prairie falcon 
Falco mexicanus 

CSC – Y N Y Y N Not expected to become listed during permit term 

American peregrine falcon 
Falco peregrinus anatum 

SE/FP FD Y Y N Y N Species is fully protected; take of individuals not allowed; 
not likely to be listed under the federal ESA because it was 
recently removed from the list; removal of limited habitat 
not expected to rise to the level of habitat take under the 
state ESA 

Bald eagle 
Haliaeetus leucocephalus 

SE/FP FD, 
BGPA, 
MBTA 

Y Y N? Y N No breeding pairs known to occur in study area, but 
breeding range may expand; individuals occasionally winter 
at reservoirs in study area including Calero; species is fully 
protected but delisted by USFWS; impact of covered 
activities uncertain 

Short-eared owl 
Asio flammeus 

CSC – N Y? N Y N Not likely to occur in study area due to lack of suitable 
habitat 

Cooper’s hawk 
Accipiter cooperii 

CSC – Y N Y Y N Not expected to become listed during permit term 
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Osprey 
Pandion haliaetus 

CSC – Y N Y Y N Not expected to become listed during permit term 

Sharp-shinned hawk 
Accipiter striatus 

CSC – Y N Y Y N Not expected to become listed during permit term 

Northern harrier 
Circus cyaneus 

CSC – Y N Y Y N Not expected to become listed during permit term 

Ferruginous hawk 
Buteo regalis 

CSC – Y N Y Y N Not expected to become listed during permit term 

California black rail 
Laterallus jamaicensis coturniculus 

ST/FP – N Y N Y N Study area outside of range or current known distribution; 
suitable habitat in the study area is very limited and unlikely 
to support species 

Western snowy plover 
Charadrius alexandrinus nivosus 

CSC FT N Y N Y N No suitable habitat in study area  

Mountain plover 
Charadrius montanus 

CSC FPT N Y N Y N No suitable habitat in study area  

Long-billed curlew 
Numenius americanus 

CSC – N N N Y N Not expected to become listed during permit term 

Aleutian Canada goose 
Branta canadensis leucopareia 

– delisted Y N N? Y N Species in recovery, not expected to become relisted during 
permit term; rare wintering visitor to study area  

Black tern 
Chlidonias niger (nesting colony) 

CSC – N N N Y N Not expected to become listed during permit term 

California least tern 
Sterna antillarum (albifrons) browni 
(nesting colony) 

SE/FP FE N Y N Y N No suitable habitat in study area 

American white pelican 
Pelecanus erythrorhynchos 

CSC – Y N N Y N Does not breed in study area; not expected to become listed 
during permit term 

California horned lark 
Eremophila alperstris actia 

CSC – Y N Y Y N Not expected to become listed during permit term 

Loggerhead shrike 
Lanius ludovicianus 

CSC – Y N Y Y N Not expected to become listed during permit term 

White-tailed kite 
Elanus leucurus 

FP – Y N N Y N Species is fully protected; take of individuals not allowed; 
species relatively common in study area so not likely to be 
state or federally listed if fully protected designation is 
withdrawn 
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Western yellow-billed cuckoo 
Coccyzus americanus occidentalis 

ST _ N Y N Y N Not known to occur in the study area recently or historically 

Willow flycatcher 
Empidonax traillii (various ssp.) 

SE FE 
(only 
ssp. 

extimus) 

Y Y N Y N Study area outside of breeding range of all willow flycatcher 
subspecies. Only migrant willow flycatchers are found 
within the study area. Chance for take is remote. The local 
migrant subspecies (brewsteri and possibly adastus) are not 
likely to be federally listed 

Purple martin 
Progne subis 

CSC MBTA N Y N Y N Unlikely to breed in study area due to presence of European 
starlings and house sparrows (competitors) (Spencer et al. 
2006); migrants occasionally forage in study area; likely to 
become listed during permit term. Species is protected under 
MBTA; take of individuals not allowed 

Bank swallow 
Riparia riparia 

ST MBTA Y Y N Y N No records of breeding in the study area; historic breeding 
record from 1931 (CNDDB 2005); currently known only as 
a rare migrant through area (Spencer et al. 2006), but breeds 
in nearby Salinas Valley. Species is protected under MBTA; 
take of individuals not allowed 

Salt marsh common yellowthroat (= 
San Francisco yellowthroat) 
Geothlypis trichas sinuosa 

CSC MBTA N Y N N N Known to breed in Alviso in freshwater and brackish 
marshes (CNDDB 2005, D. Padley pers. comm.). 
Taxonomy of subspecies breeding in study area is uncertain; 
efficacy of conservation measures within study area is also 
uncertain (Spencer et al. 2006). Species is protected under 
MBTA; take of individuals not allowed 

Bell’s sage sparrow 
Amphispiza belli belli 

CSC – Y N Y N N Unlikely to be listed during the permit term 

Mammals         
Fringed myotis 

Myotis thysanodes 
– – Y N Y Y N Not expected to become listed during permit term 

Pacific Townsend’s (=western) big-
eared bat 
Corynorhinus townsendii 
townsendii 

CSC – Y N N Y N Not expected to become listed during permit term and not 
likely to be impacted by covered activities 

Long-eared myotis 
Myotis evotis 

– – Y N N Y N Not expected to become listed during permit term 
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Long-legged myotis 
Myotis volans 

– – Y N N Y N Not expected to become listed during permit term 

Yuma myotis 
Myotis yumanensis 

– – Y N N Y N Not expected to become listed during permit term 

Greater western mastiff bat 
Eumops perotis 

CSC – Y N N Y N Not expected to become listed during permit term 

Small footed myotis 
Myotis ciliolabrum 

– – Y N N Y N Not expected to become listed during permit term 

Pallid bat 
Antrozous pallidus 

CSC – Y N N Y N Not expected to become listed during permit term 

Red bat 
Lasiurus blossevillii 

– – Y N Y N N Unlikely to become listed during permit term; data on 
distribution and ecology in California insufficient for 
coverage (see Western Bat Working Group at 
www.wbwg.org for more information on this and other bats) 

Hoary bat 
Lasiurus cinereus 

– – ? N ? Y N Unknown if species occurs in study area; one of the most 
widespread North American bats 

Spotted bat 
Euderma maculatum 

CSC – ? N ? N N Unlikely to become listed during permit term; data on 
distribution and ecology insufficient; unknown if species 
occurs in study area  

Berkeley kangaroo rat 
Dipodomys heermanni berkeleyensis 

– – N Y N N N Subspecies possibly extinct; historic distribution in Contra 
Costa and Alameda Counties with southernmost record at 
Calaveras Reservoir (1940); study area outside of historic 
range 

San Francisco dusky-footed woodrat 
Neotoma fuscipes annectens 

CSC – Y N N Y N Not expected to become listed during permit term; most of 
study area outside range of subspecies 

Mountain lion 
Felis concolor 

– – Y N N Y N Not expected to become listed during permit term  

Ringtail 
Bassariscus astutus 

FP – Y N N Y? N Species is fully protected; take of individuals not allowed; 
species relatively common in study area so not likely to be 
state or federally listed if fully protected designation is 
withdrawn 

American badger 
Taxidea taxus 

CSC – Y N Y Y N Not expected to become listed during permit term. Range is 
expanding outside California 
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Plants         
Chaparral harebell 

Campanula exigua 
1B – Y Y N Y N One occurrence in study area (CNDDB 2012). 

Woodland woollythreads  
Monolopia gracilens 

1B – Y N Y Y N Not expected to become listed during permit term 

Big scale balsamroot 
Balsamorhiza macrolepis var. 
macrolepis 

1B – Y Y N Y N Two occurrences in Santa Clara Valley (CNDDB 2012). 

Franciscan onion 
Allium peninsulare var. 
franciscanum 

1B – N Y N Y N Outside of known range 

Sharsmith’s onion 
Allium sharsmithiae 

1B – N Y N Y N Outside of known range 

Bent-flowered fiddleneck 
Amsinckia lunaris 

1B  N? Y N Y N Occurrence in Santa Clara County along Kinkaid Road 
outside study area; no occurrences known from study area 

Santa Cruz Manzanita 
Arctostaphylos andersonii 

1B – Y N Y Y N Two occurrences in study area (CNDDB 2005); occurs near 
summit road near Mt. Madonna County Park. In Santa Cruz 
County, species often dominates chaparral where it occurs, 
so unlikely to be listed during permit term. 

Kings Mountain Manzanita 
Arctostaphylos regismontana 

1B – Y Y N Y N One occurrence in study area (CNDDB 2005) 

Alkali milk-vetch 
Astragalus tener var. tener 

1B – N Y N Y N Outside of known range 

San Joaquin saltbush 
Atriplex joaquiniana 

1B – Y? Y N Y N One historic occurrence at north end of Salinas Valley near 
County line (CNDDB 2005) 

Santa Cruz Mountains pussypaws 
Calyptridium parryi var. hesseae 

1B – N Y N N N Only Santa Clara County occurrence not in study area 
(CNDDB 2005) 

Sharsmith’s harebell 
Campanula sharsmithiae 

1B – N Y N Y N Outside of known range 

Congdon’s tarplant 
Centromadia parryi ssp. congdonii 

1B – Y Y N Y N One historic occurrence in study area, extirpated (CNDDB 
2005); four other occurrences in the County along SF Bay 

San Francisco Bay spineflower 
Chorizanthe cuspidata var. 
cuspidata 

1B – N Y N Y N Outside of known range 
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Lost thistle 
Cirsium praeteriens 

1A – N Y N N N Outside of known range 

San Francisco collinsia 
Collinsia multicolor 

1B – Y Y Y? Y N One occurrence in Anderson Reservoir basin 

Point Reyes bird’s-beak 
Cordylanthus maritimus ssp. 
palustris 

1B – N Y N Y N Out of known range 

Mount Hamilton coreopsis 
Leptosyne [Coreopsis] hamiltonii 

1B – Y Y N Y N Unlikely to be affected by covered activities 

Hospital Canyon larkspur 
Delphinium californicum ssp. 
interius 

1B – N Y N Y N Outside of known range 

Western leatherwood 
Dirca occidentalis 

1B – N Y N Y N Outside of known range; one occurrence known from upper 
Saratoga Creek outside the study area 

Brandegee’s eriastrum 
Eriastrum brandegeae 

1B – N Y N N N Outside of known range 

Tracy’s eriastrum 
Eriastrum tracyi 

SR/1B – N Y N N N Outside of known range 

Tiburon buckwheat 
Eriogonum luteolum var. caninum 

3 – N Y N N N Outside of known range 

Ben Lomond buckwheat 
Eriogonum nudum var. decurrens 

1B – N Y N Y N Outside of known range 

Hoover’s button-celery 
Eryngium aristulatum var. hooveri 

1B – N? Y N Y N One historic occurrence at north end of Salinas Valley by 
County line; known from Soap Lake in Santa Cruz County 
across county line 

Talus fritillary 
Fritillaria falcata 

1B – N Y N Y N Out of known range 

Delta tule pea 
Lathyrus jepsonii var. jepsonii 

1B – N Y N Y N Out of known range 

Legenere 
Legenere limosa 

1B – N? Y N Y N Only Santa Clara occurrence is outside study area, on 
Timber Ridge (CNDDB 2005) at edge of county in stock 
ponds that function as vernal pools (J. Hillman pers. 
comm.). 2002 occurrence on Coyote Ridge needs 
confirmation. 
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Woolly-headed lessingia 
Lessingia hololeuca 

3 – Y N N N N Historic collection near Gilroy (CNDDB 2005) 

Mount Hamilton lomatium 
Lomatium observatorium 

1B – N Y N Y N Outside of known range 

Arcuate bush mallow 
Malacothamnus arcuatus 

1B – N N N Y N Species will likely no longer be recognized in the new 
edition of the Jepson Manual, the definitive flora of 
California (Slotta 2004, in prep., and pers. comm.) 

Hall’s bush mallow 
Malacothamnus hallii 

1B – Y Y Y N N Status of species’ taxonomy is in question. 

Oregon meconella 
Meconella oregana 

1B – Y? Y? N N N  May occur in remote section of Henry Coe State Park 

Mount Diablo cottonweed 
Micropus amphibolus 

3 – N Y N N N Outside of known range 

San Antonio Hills monardella 
Monardella antonina ssp. antonina 

3 – Y N N N N Historic collection at Loma Prieta (CNDDB 2005) 

Prostrate navarretia 
Navarretia prostrata 

1B – Y N N N N Unlikely to be affected by covered activities; 
Undocumented population of approximately 150 plants 
recently seen at San Felipe (Soap) Lake at the county line 
between Santa Clara and San Benito growing along the east 
bank of Tesquisquita Slough where it empties into the south 
west side of the lake. 

Santa Cruz Mountains beardtongue 
Penstemon rattanii var. kleei 

1B – Y? Y N Y N Unlikely to be affected by covered activities; historically 
occurred near Mt. Madonna 

Mount Diablo phacelia  
Phacelia phacelioides 

1B – N Y N Y N Outside of known range 

Hooked popcornflower 
Plagiobothrys uncinatus 

1B – N Y N Y N Outside of known range 

Slender-leaved pondweed 
Potamogeton filiformis 

2 – N Y N Y N Outside of known range 

Robust monardella 
Monardella villosa ssp. globosa 

1B – Y N Y Y N Taxonomic status changed during Plan development.  Taxa 
no longer valid and subsumed under more common taxa. 
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Rock sanicle 
Sanicula saxatilis 

SR/1B – N Y N Y N One occurrence in Henry Coe State Park (CNDDB 2012); 
also known from Mt. Hamilton on University of California 
and private land just outside study area; no impacts expected 
from covered activities. 

Maple-leaved checkerbloom 
Sidalcea malachroides 

1B – Y Y N Y N One historic occurrence in study area, current status 
unknown 

Rayless ragwort 
Senecio aphanactis 

2 – N Y N Y N Outside of known range 

Mount Hamilton jewelflower 
Streptanthus callistus 

1B – Y Y N Y N Several occurrences in study area in Henry Coe State Park 
(CNDDB 2005); will not be affected by covered activities; 
endemic to Santa Clara County 

California seablite 
Suaeda californica 

1B FE N Y N Y N Outside of known range; suitable habitat is tidal salt marsh 

Saline clover 
Trifolium hydrophilum [T. 
depauperatum var. hydrophilum] 

1B – N Y N Y N Occurs in Soap Lake in San Benito County 

Common viburnum 
Viburnum ellipticum 

2 – Y N N? N N Species is fairly common in Pacific Northwest and unlikely 
to be listed. There is one unverified occurrence on Little 
Uvas Road in Morgan Hill. No CNDDB (2006) occurrences 
within the study area. Species not likely to be adversely 
affected by covered activities. 

California hoptree 
Ptelea crenulata 

– – Y N N N N Study area encompasses the southern end of this locally rare 
species’ range limit in the Coast Range. Species is highly 
unlikely to be listed during the permit term and is unlikely 
to be adversely affected by covered activities. Additionally, 
very little data exists for this species that would allow an 
assessment of impacts or creation of conservation measures. 

Santa Clara thorn-mint 
Acanthomintha lanceolata 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 
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Serpentine sunflower 
Helianthus exilis 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Brewer's calandrinia 
Calandrinia brewer 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Serpentine leptosiphon 
Leptosiphon ambiguus 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Brewer's clarkia 
Clarkia breweri 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Large-flowered leptosiphon 
Leptosiphon grandiflorus 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Santa Clara red ribbons 
Clarkia concinna ssp. Automixa 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Spring lessingia 
Lessingia tenuis 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 
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San Francisco wallflower 
Erysimum franciscanum 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Michael's rein orchid 
Piperia michaelii 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Stinkbells 
Fritillaria agrestis 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 

Serpentine bedstraw 
Galium andrewsii ssp. gatense 

4 – Y N N? N N Species does not meet the criteria for status or data: it is 
unlikely to become listed during the permit term and 
insufficient data exists at this time to evaluate impacts to or 
develop conservation measures for this species. Plan 
Conservation Actions may benefit this species incidentally. 
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Notes 
a Status 

State Status 
FP = Fully Protected. 
SE = State listed as endangered. 
ST = State listed as threatened. 
SR = State listed as rare. 
CSC = California special concern species (July 2005 list). 
Federal Status 
BGPA = Bald Eagle and Golden Eagle Protection Act. 
MBTA = Migratory Bird Treaty Act. 
FE = Federally endangered. 
FT = Federally threatened. 
FC = Candidate for federal listing. 
FPT = Federally proposed for threatened listing. 
FPD = Federally proposed for delisting. 
FD = Federally delisted. 
SOC = Species of Concern (National Marine Fisheries 

Service designation). 
California Native Plant Society Ranking 
1A = Presumed extinct in California. 
1B = Rare or endangered in California and elsewhere. 
2 = Rare or endangered in California, more common 

elsewhere. 
3 = Plants about which more information is needed. 
4              =    Plants of limited distribution 

b Criteria 
Range: The species is known to occur or is likely to occur within the Habitat Plan study area, 
based on credible evidence, or the species is not currently known in the study area but is 
expected in the study area during the permit term (e.g., through range expansion or 
reintroduction to historic range).  
Status: The species is either: 
 listed under the federal ESA as threatened or endangered, or proposed for listing; 
 listed under CESA as threatened or endangered or a candidate for such listing, or listed 

under the Native Plant Protection Act as rare; or 
 expected to be listed under ESA or CESA within the permit term. Potential for listing during 

the permit term is based on current listing status, consultation with experts and Wildlife 
Agency staff, evaluation of species population trends and threats, and best professional 
judgment. 

Impact: The species or its habitat would be adversely affected by covered activities or projects 
that may result in take of the species. 
Data: Sufficient data exist on the species’ life history, habitat requirements, and occurrence in 
the study area to adequately evaluate impacts on the species and to develop conservation 
measures to mitigate these impacts to levels specified by regulatory standards. 
Species proposed for coverage in the Plan were limited to those species for which impacts 
from covered activities were likely, in order to provide take authorization for the highest 
priority species. However, many other special-status species are expected to benefit from the 
Plan, as described in Chapter 5. 

c Recommended Covered Status 
Y recommended as covered species in the Habitat Plan. 
N not recommended for coverage in the Habitat Plan. 
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INVERTEBRATES Bay Checkerspot Butterfly (Euphydryas editha bayensis) 

Species Accounts  August 2012 

Santa Clara Valley Habitat Plan 1 

Bay Checkerspot Butterfly  
(Euphydryas editha 
bayensis) 

Legal Status 
State:  None 
Federal:  Threatened (U.S. 

Fish and Wildlife 
Service 1987) 

Critical Habitat:  Designated  
(U.S. Fish and Wildlife Service 2008) 

Recovery Planning:  Recovery plan approved  
(U.S. Fish and Wildlife Service 1998) 

General Notes 
The Bay checkerspot butterfly is one of the most-studied invertebrate taxa in the 
world.  Starting in 1960, Dr. Paul Ehrlich, his research group at Stanford 
University, and numerous academic graduates or associates of the Stanford group 
have studied Euphydryas butterflies across western North America.  Given its 
distribution in areas near Stanford, and historic presence on campus, the Bay 
checkerspot butterfly is the most studied of the Euphydryas subspecies.  This 
butterfly has been the subject of many hundreds of articles published in peer-
reviewed journals, chapters of academic books, more than a dozen doctoral 
dissertations and master’s theses, and many field projects.  Much of the 
accumulated knowledge, along with many of the key references, can be found in 
the book On the Wings of Checkerspots: A Model System for Population Biology 
(Ehrlich and Hanski 2004). 

Taxonomy 
The Bay checkerspot butterfly is a subspecies of the widespread Edith’s 
checkerspot butterfly (Euphydryas editha).  This species, a member of the family 
Nymphalidae, is found across much of western North America, from northern 
Mexico to southern Canada and from the Pacific coast to Wyoming (White and 
Singer 1974).  Subspecies of Edith’s checkerspot butterfly are generally 
distinguished on the basis of differences in phenotype and primary larval host 
plant.  Phenology tends to be closely associated with larval host plant and local 
environment and also varies among subspecies (Singer and Parmesan 1993; 
Singer et al. 1993).  Most genetic analyses have supported the traditional 
groupings of populations into subspecies.  Depending on the reference, there are 
more than 30 accepted subspecies of Edith’s checkerspot butterfly, including 
approximately 12 subspecies from California. 

© Alan Launer 
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The Bay checkerspot butterfly is distinct from Luesther’s checkerspot butterfly 
(Euphydryas editha luestherae), a subspecies that feeds on lousewort 
(Pedicularis sp.) and perennial paintbrushes (Castilleja spp.) (Murphy and 
Ehrlich 1980).  Luesther’s checkerspot butterfly is often found in chaparral in 
close proximity to Bay checkerspot butterfly populations.  The Bay checkerspot 
butterfly is very similar in appearance to an unnamed form of E. editha that also 
feeds on plantain (Plantago sp.) and annual paintbrushes (Castilleja spp.), which 
is found in areas south of the range of the Bay checkerspot butterfly. 

Edith’s checkerspot butterfly is occasionally placed within the genus Occidryas 
and it has been suggested that the proper name of the Bay checkerspot butterfly is 
E. editha editha.  Neither the generic name Occidryas nor the reassignment to 
E. editha editha are presently accepted in the scientific community. 

Distribution 

General 

The Bay checkerspot butterfly is known from the southern and eastern portion of 
the greater San Francisco Bay area.  Populations, most of which have been 
extirpated, were known from San Francisco (Twin Peaks and Mount Davidson), 
San Mateo County (San Bruno Mountain south to Woodside), Santa Clara 
County (numerous locations), Alameda County (Oakland hills), and Contra Costa 
County (Franklin Canyon and Morgan Territory).  The subspecies is not known 
from areas north of San Francisco Bay.  To the south, starting in San Benito 
County, an unnamed form of Edith’s checkerspot butterfly replaces the Bay 
checkerspot butterfly in the area’s serpentine grasslands. 

Within this limited geographic region, butterfly populations are patchily 
distributed in serpentine grasslands.  It is unclear whether the Bay checkerspot 
butterfly was more widely distributed within the region prior to the major 
changes in composition and distribution of plant species associated with the 
European colonization of the area (Ehrlich and Murphy 1987). 

As of 2005, all populations of the Bay checkerspot butterfly on the San Francisco 
Peninsula were extirpated, including all populations in San Francisco, San 
Mateo, and northern Santa Clara counties.  Bay checkerspot butterflies were 
reintroduced to Edgewood County Park and Natural Preserve in April 2007.  In 
the East Bay, the Bay checkerspot butterfly has been extirpated from most of its 
range, but may still exist in Contra Costa County in the general vicinity of Mt. 
Diablo.  Unfortunately, records from Contra Costa County are often confounded 
by the presence of the relatively common Luesther’s checkerspot butterfly.  In 
south-central Santa Clara County, the Bay checkerspot butterfly is still abundant 
at multiple locations.  Most butterflies are found along the ridge that forms the 
eastern boundary of the Coyote and southern Santa Clara valleys.  This ridge 
consists of extensive serpentine grasslands, and extends from the Silver Creek 
Hills, through the Edenvale Hills (sometimes called the East Hills or Coyote 
Hills), to Pigeon Point just north of Anderson Reservoir Dam.  There are multiple 
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populations of the butterfly along this ridge.  There are smaller, scattered 
populations of the butterfly along the eastern foothills south of the Anderson 
Reservoir dam and along the western foothills of the Coyote Valley. 

Factors implicated in these multiple extinctions on the Peninsula and in the East 
Bay include direct habitat loss through development, habitat degradation due to 
non-native species (likely exacerbated by nitrogen-containing pollutants), 
successional changes from grasslands to scrub and chaparral, periods of 
unfavorable or highly variable weather, and disruption of regional 
metapopulation dynamics.  The detrimental impacts of these factors are more 
problematic for the butterflies because the extent of the serpentine grasslands of 
the Peninsula and East Bay is limited. 

Occurrences within the Study Area 

The majority of habitat of the Bay checkerspot butterfly and the vast majority of 
individuals of the subspecies are found in the area covered by this HCP/NCCP. 

Historical 

Bay checkerspot butterflies have been studied in central Santa Clara County 
since the 1960s and extensive work on the butterfly was conducted in the region 
during the 1980s and 1990s.  Populations located in the Silver Creek Hills, 
Tulare Hill, and near Coyote Reservoir were study sites for many research 
projects in the 1960s and 1970s.  In the 1980s, research on the butterfly shifted to 
the large concentration of butterflies present in the hills adjacent to the Kirby 
Canyon Sanitary Landfill. 

Population declines and expansions are well documented for this subspecies, and 
are very common in this region.  No extinctions of populations have been 
conclusively confirmed (a difficult task requiring multiple years of monitoring) 
in the area, but at various times populations located in the Silver Creek Hills, 
Tulare Hill, and the serpentine grasslands located near Kalana Avenue have 
declined to extinction or near-extinction.  It is unclear if the records of isolated 
butterflies from Communication Hill, the hills south of Anderson Reservoir dam, 
and the hills west of Highland Avenue (San Martin) represent now-extirpated 
populations or merely transient butterflies. 

Additionally, broad expansions and contractions of populations across slope 
exposures are common.  Warm slopes (generally low elevation, and west- or 
south-facing) in particular often support high densities of butterflies in seasons 
following years with ample winter and spring rain.  In seasons following drought 
years, few if any butterflies can be found on the warm slopes. 
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Recent 

As of 2005 Bay checkerspot butterflies were abundant in the multiple 
populations found along the eastern foothills, from the Silver Creek Hills to 
Pigeon Point.  Several of these populations regularly support more than 
250,000 adult butterflies.  In areas south of Pigeon Point, Bay checkerspot 
butterflies are present in the small patches of grassland just west of Coyote 
Reservoir.  On the west side of the Coyote Valley, Bay checkerspot butterflies 
have been present in the recent past in serpentine grasslands adjacent to Hale 
Avenue, in areas adjacent to Kalana Avenue, in the southern portions of the 
Santa Teresa Hills, in the hills near Calero Reservoir, and on Tulare Hill.  Survey 
effort in this part of the study area in uncertain, though it is believed that these 
sites do not consistently support this species, due to lack of beneficial 
management.  See Population Trends 1985–2008, below, for site specific 
population information. 

Natural History 

Habitat Requirements 

At the present time, the Bay checkerspot butterfly reproduces only in serpentine 
grasslands.  These native species-dominated grasslands support the larval host 
plants, dwarf plantain (Plantago erecta) and purple owl’s clover (Castilleja 
exserta and/or Castilleja purpurescens), at densities that are high enough to 
sustain butterfly larvae.  These host plants are not serpentine-dependent species 
and are distributed more widely outside of the study area.  Within the study area 
these nutrient-poor serpentine habitats likely allow these host plants to compete 
with other non-native grassland species that would typically out-compete them.  
These grasslands also tend to support many additional species that can provide 
nectar to the adult butterflies. 

Topography is an additional factor determining habitat quality and a variety of 
microclimates are needed for Bay Checkerspot butterflies to persist (Singer and 
Ehrlich 1979; Fleishman et al. 2000).  Relatively cool and moderate 
microclimates are critical to a butterfly population’s ability to survive drought 
(Weiss and Murphy 1983) while warm slopes appear to be important during 
wet/cool years (Weiss et al. 1988).  Sites lacking cool and moderate slope 
exposures are unable to continuously support populations of Bay checkerspot 
butterflies.  

Patch size and proximity to other sites supporting butterflies are also factors in 
determining suitability of particular serpentine grasslands for Bay checkerspot 
butterfly populations.  In general, as patch size drops below several hectares it 
becomes increasingly unlikely that the grassland can support a viable population.  
However, given the dispersal capabilities of the butterfly, small patches of 
serpentine grassland located a few hundred meters from groups of other small 
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patches can support butterflies.  Additionally, many relative small patches of 
serpentine grassland located within several kilometers of the region’s large 
checkerspot butterfly populations are frequently occupied. 

Weather is an important determinant of habitat quality (Dobkin et al. 1987; 
Hellmann 2002).  Growing season rainfall, which delays senescence of larval 
host plants, is favorable for the butterfly.  During periods of favorable weather, 
Bay checkerspot butterfly populations expand in extent and abundance.  During 
these periods, grasslands generally considered too warm, too small, or too distant 
can be occupied by the butterfly. 

Conversely, during periods in which there is relatively little growing season 
rainfall, the larval host plants senesce earlier in the year, and larvae in many 
locations cannot obtain sufficient food.  This results in extensive contractions of 
the large populations as the distribution of butterflies shifts to cooler 
microclimates (Weiss et al. 1988).  Many of the smaller and flatter patches of 
serpentine grassland tend to lose butterflies during these periods. 

Table 1.  Habitat Associations for the Bay Checkerspot Butterfly 

Land Cover 
Type 

Use by the 
Butterfly 

Habitat 
Designation Habitat Characteristics Explanation 

Serpentine 
grassland  

Reproduction, 
growth, 
feeding—larvae 
and adult 

Primary Native bunch grasses; 
high species richness 
of native forbs; dwarf 
plantain (Plantago 
erecta); owl’s clover 
(Castilleja exserta, 
C. purpurascens) 

Dwarf plantain is the primary larval food 
plant.  Two species of owl’s clover are 
utilized as secondary larval food plants 
when available.  Adults feed on nectar 
from a variety of native forbs, including 
species of Mullia, Layia, Lomatium, 
Lasthenia, Linanthus, and Allium. 

 

Life History 

Bay checkerspot butterflies are univoltine, and individuals typically have a 
maximum life span of only slightly longer than one year.  During this year, 
individuals progress through six fairly distinct life history stages:  egg, 
prediapause larva, diapause (larval dormancy), postdiapause larva, pupa, and 
adult. 

Eggs generally are laid in masses of 50 to 200, typically on the base of the larval 
host plants (Labine 1968; Singer 1972).  Egg masses are occasionally laid on 
other plants or substrate such as rocks or dirt.  The primary larval host plant 
species is the annual dwarf plantain (Plantago erecta).  Two annual species of 
owl’s-clover (Castilleja sp.) and purple owl’s-clover (C. exserta ssp. exserta) are 
also used as larval host plants (Hickman 1993). 

The eggs hatch in approximately 10 days.  Egg masses frequently disappear, 
apparently from predation by invertebrates or possibly vertebrates.  Heavy rain or 
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hail can also cause significant loss of eggs.  Desiccation causes egg mortality 
under laboratory conditions, but it is not clear if this is a significant problem 
under field conditions. 

After hatching, prediapause larvae feed on their host plants for two to six weeks, 
until either the larvae are large enough to enter and survive diapause (fourth 
instar) or have depleted the available food supply.  Mortality during this phase is 
thought to be the primary determinant of the following year’s population size; if 
prediapause survival is high, the population size will increase, and if prediapause 
survival is low, the population size will decrease.  Even in “good” years at least 
80% of larvae die prior to diapause (Singer 1972; Fleishman et al. 1997) and 
larvae resulting from egg masses laid in the mid-to late part of the season have 
very little chance of surviving (Singer and Ehrlich 1979).  Most mortality during 
this stage is due to lack of food.  Predation and excessive precipitation can also 
result in larval mortality (Dobkin et al. 1987). 

Food supply can prove inadequate if the larval host plants senesce early relative 
to the butterfly (White 1974).  This is often the case in dry years and for larvae 
originating from egg masses laid relatively late in the season.  Low density of 
host plants can also lead to local depletion of resources.  In general, dwarf 
plantain is a more consistent host plant, with densities and standing biomass 
being less variable than the owl’s-clover species (which in some years are 
virtually absent).  Dwarf plantain individuals, however, are typically smaller and 
senesce earlier than individuals of owl’s-clover.  While there is certainly a limit 
to how far larvae can disperse, even first instar larvae will easily traverse several 
meters in search of suitable host plants, and most larvae shift among individual 
plants several times. 

Newly hatched larvae sometimes group together and make small webs around 
portions of their host plant.  Field studies indicate that the proportion of larvae 
that make webs is variable (Labine 1968). 

As the end of the spring growing season approaches, the larval host plants 
senesce and many of the butterfly larvae enter a period of physiological 
dormancy known as diapause.  Alternately, many larvae die of starvation trying 
to reach the appropriate size needed to survive diapause or die shortly after 
entering diapause due to insufficient amounts of stored resources.  Larvae spend 
diapause under rocks, debris, or plant litter, or in cracks and crevices in the soil.  
Diapause lasts until larval host plants germinate during the onset of the rainy 
season in late autumn and early winter.  Dwarf plantain tends to be the primary 
early season food source. 

Postdiapause larvae spend the next several months feeding and basking in the 
sun, growing quickly from small fourth instar larvae to 4 cm long seventh instar 
larvae.  Postdiapause larvae can disperse several tens of meters, and frequently 
do so in search of host plants, appropriate basking areas, or areas sheltered from 
inclement weather.  Development of larvae in warm microclimates (defined 
primarily by slope, aspect, and elevation) is frequently several weeks ahead of 
larvae in cool microclimates.  These phenological differences are present even 
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when the distance between the areas of different microclimates is quite small, on 
the order of ten meters. 

After the larvae reach sufficient size and stage, they pupate.  In most years, the 
majority of larvae pupate in February or March.  Phenology is extremely weather 
dependent, and all of the major transitions it the butterfly’s life cycle, including 
pupation, can be shifted several months.  Pupae are formed in a loose web, 
typically at the base of vegetation or rocks.  Individuals remain as pupae for three 
to five weeks, or longer if there are extended periods of cold and rain. 

Some mortality occurs during the post-diapause and pupal stages; the magnitude 
varies from year to year (White 1986).  Parasitoids are evident in post-diapause 
larvae and pupae, and a high percentage of late-developing larvae are typically 
parasitized.  Parasitoids, however, do not appear to be a major factor in 
determining population size in the Bay checkerspot butterfly (parasitism is a 
controlling factor for populations of other species of checkerspot butterflies; 
Moore 1989).  In some years a pathogen, which causes the darkening, 
liquefication, and death of butterfly larvae, is present.  Field studies have 
observed that pupae frequently disappear, and predation has long been presumed 
to be the cause.  In general, approximately 50% of the late (at least early sixth 
instar) post-diapause larvae present at a given location will survive to become an 
adult butterfly. 

After several weeks and when the weather warms, butterflies will eclose (emerge 
from pupae).  Newly-emerged individuals crawl to a somewhat exposed location 
and sun themselves until their wings have fully hardened.  Male butterflies tend 
to emerge earlier in the season than females (Ehrlich 1965), and are on average 
smaller than females.  Individual butterflies survive as adults for seven days to 
two weeks.  How long adult butterflies are present in a given location depends on 
the number of butterflies (the more butterflies, the more prolonged the adult 
season), topographic diversity of the site (the more diversity, the more 
microclimates), and weather (Hellmann et al. 2003).  The adult flight season is 
typically about four to six weeks in length, generally starts in March, and 
terminates in late April to early May.  Actual starting and ending times can vary 
by several weeks from year to year. 

The majority of female butterflies are mated soon after eclosion, occasionally 
before their wings have hardened fully.  There is some hilltopping in the Bay 
checkerspot butterfly (i.e., congregation for mating at visible landmarks, often 
hilltops, that may have few larval or adult resources), with males in particular 
tending to concentrate local ridges (Ehrlich and Wheye 1986).  Most female Bay 
checkerspot butterflies mate only once and are prevented from subsequent mating 
by a waxy plug deposited by the male (Labine 1964).  Females lay multiple egg 
masses; earlier egg masses contain a greater number of eggs than later egg 
masses.  Nectar is utilized by both male and female butterflies, and is provided 
by a variety of plant species, including common muilla (Mullia maritima), 
tidytips (Layia platyglossa), California goldfields (Lasthenia californica), 
lomatiums (Lomatium sp.), onions (Allium sp.), and several linanthus species 
(Linanthus sp.). 
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Rain and hail can cause substantial mortality of adult Bay checkerspot butterflies.  
Strong wind can also be problematic for the butterflies, often damaging their 
wings to the point that their ability to fly is compromised.  Bay checkerspot 
butterfly adults are also eaten by a variety of predators.  Spiders catch butterflies 
both in their webs and while the butterflies are not flying (Ehrlich 1965).  Other 
invertebrates undoubtedly prey on some butterflies while the butterflies are on 
the ground or in the vegetation.  Mammals may take some butterflies, particularly 
during periods when the butterflies are inactive (at night and during periods of 
bad weather).  Birds take Bay checkerspot butterflies, but predation by birds is 
typically not high (Ehrlich 1965). 

Although the Bay checkerspot butterfly is considered an annual univoltine 
species, it is possible that under some conditions, the butterfly can extend its life 
cycle for several years.  Under laboratory conditions, individual butterflies 
frequently enter a second diapause (or even three or four diapauses).  Given this 
observed ability, it is very possible that under some circumstances, post-diapause 
larvae occasionally re-enter diapause, thereby extending their life span from one 
to two years. 

Table 2.  Generalized Phenology of the Bay Checkerspot Butterfly 

Life History Stage 
December, 

January February March April May June 
July to 

November 
Eggs        
Pre-diapause larvae        
Diapausing larvae        
Post-diapause larvae        
Pupae        
Adults        

 

Movement 

Adult Bay checkerspot butterflies are relatively agile, and can easily fly several 
kilometers (Harrison 1989).  Bay checkerspot butterflies have a general 
propensity to remain associated with serpentine grasslands, and most movements 
are within a single patch of serpentine grassland (Ehrlich et al. 1980; Ehrlich and 
Murphy 1981).  Within a given patch, butterflies will frequently fly from one 
area to another, looking for potential mates, feeding on nectar on scattered groups 
of flowers, avoiding wind, avoiding other butterflies (mated females in particular 
tend to avoid males), and looking for oviposition sites.  In smaller habitat 
patches, this means that individual butterflies often fly from one end of the patch 
to the other.  In large habitat patches, those several kilometers in length or width, 
individual butterflies will generally stay in a portion of the overall site, usually 
moving much less than a kilometer from the point where they eclosed. 
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In areas where serpentine grasslands transition into other types of plant 
communities, Bay checkerspot butterflies will usually turn around and remain in 
the serpentine grassland (Ehrlich 1965).  Butterflies that do not turn around at the 
edge of their serpentine habitat tend to keep flyingpresumably until another 
patch of habitat is encountered.  It is assumed that butterflies may use any land 
cover type as a movement corridor if the land cover is adjacent to serpentine 
grassland.  Harrison (1989) documented colonization up to 2.8 miles from 
Coyote Ride, and one individual moved 3.5 miles.  Another marked individual 
was documented to have flown 4.7 miles (U.S. Fish and Wildlife Service 1998).  
Based on numerous mark-recapture studies, the percentage of individuals that 
leave particular serpentine grassland areas is thought to be generally low, less 
than 10%.  This percentage apparently increases as the season progresses, and 
may be higher in populations with very low densities of Bay checkerspot 
butterflies. 

Even with the fairly low percentage of butterflies that leave specific sites, if the 
butterfly population is large (several of the Bay checkerspot butterfly populations 
in the HCP/NCCP study area frequently consist of 250,000+ adult butterflies), a 
large number of Bay checkerspot butterflies will disperse away from their natal 
habitat patch.  For example, if a population includes 250,000 adult butterflies and 
1% of the population leaves the site, then 2,500 individual butterflies are 
expected to leave the site.  Given the patchiness of serpentine grasslands and the 
apparently limited ability of Bay checkerspot butterflies to locate these 
grasslands from more than a few hundreds of meters distant, most Bay 
checkerspot butterflies that leave serpentine grasslands do not find other patches 
of habitat.  However, patches of serpentine grassland that are within a few 
kilometers of moderate to large populations of Bay checkerspot butterflies will 
receive immigrants on a regular basis; larger patches of serpentine grassland will 
receive more immigrants, but even very small patches will occasionally be 
occupied by Bay checkerspot butterflies if the patches are within five to 10 
kilometers of the large populations.  Conversely, as distance between patches 
increases, the chance of butterflies migrating between the two patches decreases. 

Prediapause larvae generally do not disperse far from where they hatched, but 
undoubtedly some individuals disperse distances in excess of 10 meters (Launer 
pers. comm.).  Postdiapause larvae are more prone to disperse, but it is unlikely 
that many move farther than 50 meters from their place of diapause (Launer pers. 
comm.). 
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Table 3.  Movement Distances for Bay Checkerspot Butterfly 

Type  Distance Notes Sources 
Adultswithin habitat Depend on size of habitat 

patch 
Generally stay associated with patch of 
serpentine grassland 

Harrison 1989 

Adultsout of habitat Up to several kilometers Out of habitat movement tends to be 
random and linear; ridges are occasionally 
followed 

Harrison 1989 

Prediapause Generally fewer than 
10 meters 

 Harrison 1989 

Postdiapause Generally fewer than 
50 meters 

Larvae tend to move toward warmer 
microclimates (often uphill) 

Harrison 1989 

 

Ecological Relationships and Population Dynamics 

Regional population dynamics of the Bay checkerspot butterfly tend to be 
complex.  The abundance of individual populations increases or decreases in 
response to site-specific characteristics (topography, patch size, management 
regime, etc.) and weather.  Likewise, in expansive patches of serpentine 
grassland, particularly those with considerable topographic diversity, shifts in 
butterfly density across the landscape are common.  Most of these shifts in 
density across the landscape are expansions and contractions, with the butterfly 
population shifting from cool and moderate microclimates during dry years, to 
warmer microclimates during rainy years, and then back to the cool and moderate 
microclimates during the next drought (Weiss et al. 1988). 

Local extinctions of entire populations and of segments of large populations are 
not uncommon.  Reestablishment of populations in areas formerly supporting 
distinct populations or the spatial expansion of extant populations are also not 
uncommon.  This loose pattern of extinctions, colonizations, contractions, 
expansions, has led many to characterize the Bay checkerspot butterfly as a series 
of metapopulations. 

The classical concept of a metapopulation (Levins 1969, 1970), a series of 
ephemeral local populations linked by dispersal, does not apply to the Bay 
checkerspot butterfly.  A better description of the population dynamics of this 
species is a source-sink metapopulation (Harrison et al. 1988; Hanski 1994).  The 
expansive populations occupying the serpentine grasslands found in the hills 
along the eastern edge of the Coyote Valley (variously known as the southern 
Silver Creek Hills, the Edenvale Hills, the East Hills, and the Coyote Hills) are 
large and microclimatically diverse enough that if properly managed, they may 
be essentially “extinction proof” (i.e., a perennial “source” population), barring 
any dramatic shifts in climate, land use, or habitat management.  The many 
smaller and less diverse sites to the west and south are much more susceptible to 
periods of unfavorable weather, and hence more extinction prone (i.e., “sink” 
populations).  The large populations in the eastern hills are the source of 
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butterflies, providing butterflies that either supplement the small populations to 
the west or that actually reestablish populations that have been extirpated. 

There have been substantial changes in plant composition and distribution since 
European colonization.  As a result, regional population dynamics of the Bay 
checkerspot butterfly may be quite different than historically. 

The main factor contributing to a butterfly population’s decrease or increase is 
the availability of edible host plants for the prediapause larvae.  Host plant 
availability is determined by two factors, biomass of the host plants and their 
phenology (relative to the butterflies).  Plant biomass in turn is determined by 
weather, number of viable seeds, seed germination, seedling growth and survival, 
and land management (e.g., livestock grazing, competition from alien species, 
etc.).  There is considerable annual variation in biomass of the larval host plants.  
The annual owl’s-clover species, in particular, vary greatly spatially and 
temporally, and are virtually absent in some years. 

The second principal factor contributing to availability of larval host plants is 
phenology (i.e., the timing of development, or more precisely, the relative timing 
of the butterfly larval development and the developmental timing of their host 
plants.  If many of individual plants do not senesce until mid-May, as is the case 
when there is at least some precipitation during the early spring growing season, 
then the butterfly larvae should be able to find sufficient quantities of edible 
food.  If the rains stop early in the growing season, the majority of the plants may 
senesce early and the majority of the butterfly larvae will have trouble finding 
enough food to survive. 

Population Status and Trends 
Global:  Declining 
State:  Declining 
Within Study Area:  Declining 

Threats 

The Bay checkerspot butterfly is in a precarious situation, but it is not threatened 
with immediate extinction.  There are many threats acting on the butterfly and the 
serpentine grasslands upon which it depends.  These threats include: 

Habitat loss via development.  Many Bay checkerspot butterfly populations 
have been lost due to conversion of serpentine grasslands to residential, 
recreational, and commercial development. 

Habitat modification via development.  A number of serpentine grasslands 
have been partially destroyed by urban and suburban development, either directly 
(e.g., quarries, dumps, roads) or indirectly by adjacent land use.  Water, either 
irrigation or runoff, from built environments can significantly alter the species 
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composition of plants on a site, potentially rendering portions of a site unsuitable 
for Bay checkerspot butterflies. 

Non-native species.  Although serpentine grasslands are typically more resistant 
to invasion by non-native species than many other vegetation types, non-native 
species eventually degrade serpentine grasslands.  Habitat management is an 
absolute necessity to control this threat. 

Pollution.  A number of pollutants, especially nitrogen-based pollutants, threaten 
the Bay checkerspot butterfly.  Deposition of nitrogen on serpentine grasslands 
can radically alter the plant composition.  Deposition of nitrogen acts to fertilize 
the nutrient-poor serpentine soil, and greatly exacerbates the problems caused by 
non-native species (Weiss 1999). 

Succession.  Given the present species composition, rates and types of 
disturbance, and pollutants, it appears that areas of serpentine grassland that have 
been recently disturbed, either by grazing or fire, are better able to support Bay 
checkerspot butterflies that areas that have not been recently disturbed (Weiss 
1999).  This probably reflects that grazing and fire tend to reduce the dominance 
of non-native species.  It is not clear what the successional patterns were in prior 
to European colonization and whether Bay checkerspot butterflies were 
associated with any particular successional stage. 

Over-collecting/poaching.  Although mentioned by various agencies as being a 
general threat to rare butterflies, there is no evidence suggesting that the current 
level of illegal collecting that undoubtedly occurs is of any consequence to Bay 
checkerspot butterfly persistence.  In fact, artificial application of heavy 
“predation pressure” in the form of intensive collecting was applied to the Jasper 
Ridge colony in 1964 and 1965, with very little reduction in population size 
(Ehrlich 1965). 

Overstudy.  Many populations of the Bay checkerspot butterfly have been 
studied, often quite invasively, since 1960.  Several of the most intensely studied 
populations have gone extinct, most notably those located at Jasper Ridge on 
Stanford and at Edgewood County Park in San Mateo County.  None of the 
studies designed specifically to examine the potential impacts of research on Bay 
checkerspot butterfly populations have identified any significant negative 
impacts (Harrison et al. 1991; Hellmann et al. 2003).  Harrison et al. (1991) did 
indicate that collections may have increased the chances of extinction, with an 
effect ranging from negligible to a 15% increase in extinction probability over 
30 years depending on model assumptions. 

Weather.  Both current weather and potential future changes in weather can 
impact the Bay checkerspot butterfly.  Periods of drought and deluge both have 
the potential to negatively impact Bay checkerspot butterflies (Singer 1972; 
Hellmann 2002c).  Drought tends to cause Bay checkerspot butterfly populations 
to retreat to areas with moderate to cool microclimates.  If these microclimates 
are present at a site, then the population merely experiences a contraction in 
distribution and abundance.  If a site does not have sufficient areas of moderate 
and cool microclimates, then extirpation of the population is a definite 
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possibility.  The impacts of excessively wet years are somewhat more difficult to 
quantify.  Some shifts in microclimatic zone utilized by the butterfly may occur; 
the very cool microclimates may simply become too wet to successfully sustain 
butterflies.  Other negative impacts of above-average precipitation include 
increased competition between the native forbs and mostly non-native grasses 
and, possibly, increased butterfly mortality due to pathogens.  Extremes in annual 
variation of weather may also negatively impact Bay checkerspot butterfly 
populations. 

Predicting future climate changes and the impacts of these changes on biotic 
systems is a highly inexact science.  However, given the sensitivity of butterfly 
populations to host plant phenology, it is reasonable to assume that future climate 
change could significantly impact Bay checkerspot butterfly populations (Dennis 
1993; Hellmann 2000, 2002). 

Vegetation management. Both overgrazing and undergrazing have been 
identified as threats to this species (U.S. Fish and Wildlife Service 2009). 
Grazing is used to reduce standing biomass of nonnative vegetation and increase 
the prevalence of native forbs, including Bay checkerspot butterfly’s larval hose 
plant. As such, grazing regimes should be monitored to ensure that species 
habitat is not degraded. 

Gopher control.  It has been observed that Bay checkerspot butterfly’s larval 
host plants stay green and edible longer when located on or near soils recently 
tilled by gophers. This increases the availability of larval host plants into the dry 
season and may allow more larvae to reach diapause. Gopher control could 
decrease the availability of these tilled soiled and result in the reduction of larval 
host plant availability (U.S. Fish and Wildlife Service 2009). 

Data Characterization 
The Bay checkerspot butterfly is one of the most studied invertebrate taxon in the 
world.  Stating in 1960, Dr. Paul Ehrlich, his research group at Stanford 
University, and numerous academic affiliates of the Stanford group have studied 
Euphydryas butterflies across western North America.  Given its distribution in 
areas near Stanford, and indeed the former presence of three populations of the 
butterfly on campus, the Bay checkerspot butterfly is the most studied of the 
Euphydryas species and subspecies.  This butterfly has been the subject of many 
hundreds of articles published in peer-reviewed journals, multiple chapters of 
academic books, more than a dozen doctoral and master’s dissertations, and 
many field projects.  Much of the accumulated knowledge, along with many of 
the key references can be found in the book On the Wings of Checkerspots: A 
Model System for Population Biology (Ehrlich and Hanski 2004). 
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Population Trends 1985–2008 
Long term monitoring sites have been established along Coyote Ridge.  Annual 
estimates of larval population size are the essential component of long-term 
monitoring of the Bay checkerspot butterfly. The distribution and abundance of 
the butterfly has been monitored at Kirby Canyon (KC) since 1985, and across 
most of the core populations since the 1990s.  This period included a record 
5-year drought (1987–1991), a strong El Nino in 1998, and other wide swings in 
weather. 

This summary includes data for several core areas, and a discussion of broad 
features of the observed population dynamics that are highly relevant to 
conservation planning.  These features include the range of population 
fluctuations, synchrony or asynchrony across Coyote Ridge, and responses to 
exceptional weather events.  Also, notable population crashes in response to lack 
of grazing are also discussed. 

Methods 

Larvae are counted in a stratified sampling design developed at Kirby Canyon in 
the mid-1980s (Murphy and Weiss 1988).  The habitat is stratified by March 21 
solar radiation (insolation) into 5 “thermal strata;” Very Warm, Warm, Moderate, 
Cool, and Very Cool.  Within each stratum, multiple samples of larval densities 
are taken over 1,500–3,000 m2 areas using a timed search technique (10 person-
minutes) that can be converted to absolute densities (Weiss 1996).  The map of 
the Kirby Butterfly Trust Leasehold (Figure 3) with Thermal strata and larval 
sample areas shows the sample sites that have been visited in recent years.  35–
40 sites are sampled within the 100 hectare leasehold each year in a window from 
January through March, the exact dates being weather dependent.  The thermal 
stratification scheme is shown in color—red corresponds to Very Warm, yellow 
Warm, green Moderate, cyan Cool, and dark blue Very Cool.  Larval sample 
areas are the white polygons. 

Larval surveys were extended to most of Coyote Ridge in the 1990s (Weiss 
1996).  More than 200 sites are visited in a typical year across Coyote Ridge as a 
whole. Surveys were stratified by “population zones” —habitat blocks 500 or 
more meters across, corresponding to local topography and grazing regimes 
(Figure 3). These surveys monitor the health of the overall population on Coyote 
Ridge, and are a foundation for conservation.  These surveys track local and 
regional population dynamics, and are now supported by a variety of mitigation 
sources. 
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Results 

Population Trends at Kirby Canyon 1985–2008 

Since 1985, larval abundance at KC ranged from 25,000 to 800,000 (Figure 4a).  
From 1985 to 1987, numbers increased from 100,000 to nearly 900,000, followed 
by a four-year crash down to 30,000.  A one year increase in 1992 to 100,000 
was followed by several years of relative stability.  A sharp decrease in 1997 to 
25,000 was followed by a 7-year increase to 500,000+ by 2004, followed by a 
sharp three year decline to 50,000 by 2007 and 2008. 

The 1987–1991 population declines correspond to a multi-year drought, and the 
particularly sharp decline in 1989 followed a truncated rainy season with a warm 
March-April.  The decline in 1997 followed a record warm, but cloudy/rainy 
winter. The decline in 2005 followed a warm, dry March–April. 

An additional drive of population response was also noted in 2004–2005.  On 
many moderate and cool slopes, larval population densities were high enough 
(>1 larva/m2) in successive years that local defoliation of Plantago occurred, and 
sharp drops to <0.05 larvae/m2 were observed the following year.  The 
combination of the warm-dry spring 2004 and defoliation exacerbated the 
population declines. 

Population Dynamics across Coyote Ridge 1992–2008 

Larval population estimates in the other population zones show large fluctuations 
(Figures 4b–4g).  The ridgetop areas just north of KC (VTA High 1 and VTA 
High 2, new names) showed relative stability from 1992 to 1996, sharp declines 
in 1997, increases through 2004, and subsequent declines through 2007 and 
2007.  Note that abundance in these areas, especially VTA High1, dropped to 
near 1000 from peaks of 100,000.  These fluctuations were largely synchronous 
with those at KC. 

On the lower slopes of the VTA parcel (VTA low), abundance peaked at 70,000 
in 1994, and dropped below detection limits from 1998 to 2000.  During this 
time, some adult butterflies were observed in this area each year, indicating 
persistence.  Larval abundance recovered to 70,000 again by 2003, probably 
enhanced by immigration from large populations on the ridgetop, and fell to 
10,000 by 2006–2008. 

Although sampled more intermittently, the data indicate that the southern parts of 
the UTC property also experienced similar fluctuations.  R2A (south of the fence 
dividing the winter-spring grazing from the spring/summer/fall grazing) peaked 
in 2003 and 2004, and UTC South (north of the fence) peaked a couple years 
later in 2006. 

Sampling has been even more intermittent in UTC North (numbers not shown) 
but in 2008, local densities there were among the highest seen on Coyote Ridge. 
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Areas between UTC South and UTC North have maintained occupancy by Bay 
checkerspot butterfly, tended to follow the broader trends, but not enough survey 
sites have been done to estimate total population size. 

Larval densities at lower elevations north of the VTA property, including the Los 
Esteros and Silicon Valley Power 40-acre mitigation parcels, have historically 
been lower than on the ridgetop.  Larval populations in these areas have been 
estimated to be several hundred to several thousands.   In recent years, population 
trends have tracked the lower slopes of VTA. 

The habitat north of Metcalf Canyon (Metcalf, 114 ha included in the population 
estimate) has historically supported a large population of Bay checkerspot 
butterflies (Figure 2).  Larval numbers increased from 27,000 in 1997 to 200,000 
in 2000, to >400,000 in 2001, 800,000 in 2004, and then declined sharply to 
83,000 in 2005, and 20,000 in 2007 followed by an increase to 35,000 in 2008. 

The adjacent habitat to the northeast (Metcalf North Ridge, or San Felipe) has 
supported butterflies since 1997, but no quantitative estimates have been made of 
total numbers. 

At the SE end of Coyote Ridge, the serpentine grasslands on Pigeon Point just 
NW of Anderson Dam has supported moderate to low densities of larvae during 
intermittent surveys since 1985. 

Overall the subpopulations on Coyote Ridge exhibited relative stability from 
1992 to 1996, a sharp decline in 1997, increases by an order of magnitude from 
1997 through 2004, and subsequent declines by an order of magnitude or more 
through 2007 and 2008.  Fluctuations were largely in synchrony with each other, 
but asynchronous population responses were noted at some sites in some years.   
Peak numbers of Bay checkerspot larvae in 2004 across all of Coyote Ridge were 
on the order of 2,000,000, and the 2008 estimate is on the order of 150,000 
larvae. 

Silver Creek Hills 

The Environmental Trust of the Ranch at Silver Creek has been responsible for 
managing the conserved habitat in the Silver Creek Hills.  Much of this area was 
heavily degraded by lack of grazing from 1992 through 1995 (Silver Creek 
Valley Country Club side) and from 1992 through 2002 on the Ranch at Silver 
Creek side.  Populations are extant in the hundreds.  Documentation is provided 
by Wetland Research Associates who manage the Environmental Trust. 

Tulare Hill 

In 2002, there were an estimated 2–3,000 larvae on Tulare Hill, but in 2003 the 
numbers dropped into the low hundreds, and the population declined to fewer 
than 100 by 2005. The northern 2/3 of Tulare Hill was ungrazed starting in 2001, 
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and a rapid invasion of annual grasses eliminated what had once been quality 
habitat, leading to the.  The population is just barely hanging on; in each year 
from 2006–2008 one individual checkerspot butterfly was observed. 

Management activities on the southern parcel Tulare Hill are now being done as 
mitigation for NOX and NH3 emissions from the Metcalf Energy Center, and 
have maintained high habitat quality.  A Safe Harbor Agreement with The 
Pacific Gas and Electric Company was developed from 2004 through 2008, and 
cattle were introduced into the northern 230+ acres that had been ungrazed since 
2001.  Recovery of hostplant and nectar sources is expected over the next 5–
10 years depending on restoration efforts. 

Other Habitat Areas 

No systematic surveys of other serpentine patches west of the Coyote Valley 
were done from 2004 through 2008.  It is likely that several of the larger patches 
(Hale Ave, the Kalana’s) support small populations.  Butterflies were observed in 
Rancho Canada del Oro in recent years. 

Habitat conditions in the Santa Teresa Hills, especially in the County Park, 
continue to deteriorate as grass invasions continue in areas with no grazing. No 
systematic surveys for adult butterflies have been done.  Grazed areas in the 
southeast portions of the Santa Teresa Hills (owned by IBM) continue to support 
high densities of Plantago erecta and nectar sources. 

Existing Conservation Actions in the Study Area 
The U.S. Fish and Wildlife Service published a recovery plan for serpentine 
plants and animals of the San Francisco Bay area in 1998, which includes the 
Bay checkerspot butterfly.  The primary recovery tasks identified for the butterfly 
are protection of existing habitats, along with their habitat restoration and 
management, plus population monitoring and further research. 

Fifteen units of critical habitat for the bay checkerspot butterfly were designated 
by the U.S. Fish and Wildlife Service in 2008.  The designated critical habitat 
includes 1,692 acres in San Mateo County and 16,601 acres in Santa Clara 
County. 

At least two HCPs have been approved that provide an incidental take permit for 
the Bay checkerspot.  The San Bruno Mountain HCP, approved in 1982 as the 
first HCP in the country, includes the bay checkerspot.  However, because the 
butterfly has not been observed on San Bruno Mountain since the mid-1980s, the 
permit had no provision for incidental take of the butterfly, so no permit was 
issued for the species.  The Bay Checkerspot butterfly may be added as a covered 
species under an amendment to the San Bruno Mountain HCP, which is currently 
in development.  Two HCP’s were prepared by The Pacific Gas and Electric 
Company for the Metcalf-Edenvale reconductoring project in San José and the 
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related Metcalf-Hicks/Vasona Line Extension from San José to Los Gatos.  The 
Metcalf-Edenvale HCP had a three year permit term, which expired in 
2001.There are at least two other agreements related to HCP’s that are currently 
in development in the Coyote Hills. 

Other agreements have led to the establishment of two preserves for the bay 
checkerspot butterfly.  In 1986, USFWS entered into a conservation agreement 
with Waste Management of California, Inc. and the City of San José to protect 
267 acres of habitat for a 15-year period at the Kirby Canyon Landfill in San José 
(Murphy 1988).  In 1991, a housing and golf course project in the Silver Creek 
Hills of San José resulted in the perpetual protection of a 115-acre conservation 
area.  Since 1991, additional land has also been set aside for numerous projects as 
mitigation for impacts to Bay checkerspot butterfly, including the Metcalf 
Energy Center Ecological Preserve on Tulare Hill and their Coyote Ridge parcel 
(131 acres total), and a parcel acquired by VTA in 2006 on Coyote Ridge for 
mitigation for recent highway widening projects. 

Active research and monitoring on the Bay checkerspot continues by several 
workers affiliated with Stanford University, other institutions, and consulting 
firms is ongoing. 

Modeled Habitat Distribution in Study Area 
The serpentine habitats where this species reproduces are easily identified in the 
study area.  Due to the extensive research on the population dynamics of this 
species most of these areas have been surveyed, some quite extensively.  Other 
areas have been surveyed in a more cursory fashion merely to determine whether 
the species is present or not and to assess the available habitat.  The suitable 
habitat known or expected to occur in the study area is shown in Figure 1.  This 
map was developed using an iterative process of refinement with two experts in 
Bay checkerspot butterfly biology, Dr. Stuart Weiss and Dr. Alan Launer.  Maps 
were first developed showing patches of serpentine bunchgrass grassland as 
mapped by the Habitat Plan (see Chapter 3 for a description of the mapping 
methods).  These patches of serpentine grassland, referred to as “habitat units”, 
were further refined in consultation with the experts to delineate populations of 
Bay checkerspot butterfly based on field research and observations. 

Bay checkerspot butterfly habitat units are divided into two broad categories: 
core and satellite. The definitions for core and satellite habitat units are adapted 
from the Recovery Plan for Serpentine Soil Species of the San Francisco Bay 
Area (U.S. Fish and Wildlife Service 1998). Core habitat units are “moderate to 
large areas of suitable habitat that support persistent bay checkerspot 
populations.”  Satellite habitat units are “generally smaller and contain less high-
quality habitat than core areas, and may occur some distance from core areas.” 

The Habitat Plan identified eight core habitat units found within the four “core 
areas” defined by the Recovery Plan.  The Habitat Plan also identified 13 satellite 
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habitat units.  The status of each core and satellite habitat units is classified as 
“occupied” or “historic/unoccupied”.  For habitat units defined as “occupied,” 
species is known to occupy the patch at least in some years. Where individuals 
were present historically, but now the site is unoccupied and likely no longer 
suitable, the habitat unit is defined as “historic/unoccupied” Additional areas that 
support serpentine bunchgrass grassland (as mapped by the HCP/NCCP) and are 
adjacent to known populations or are within the known dispersal distance for the 
adults in these populations were also delineated as either suitable but “occupancy 
unknown” or suitable and “potential (no records)” habitat.  If the site had not 
been surveyed thoroughly or surveyed in the last ten years, a habitat unit was 
classified as “occupancy unknown”.  Otherwise suitable patches of serpentine 
grassland within the dispersal distance of known populations were considered 
“potential (no records)” habitat units if land use management practices such as 
livestock grazing could improve conditions for the species.  The habitat units are 
described further and the categories are explained in Table 4. 
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Table 4.  Bay Checkerspot Butterfly Habitat Units in the Study Area 

Habitat Unit1 (from North to South) Status in 20062 Size (acres) 
Target Areas   
UTC Occupied 1,607 
Kirby/East Hills Occupied 1,334 
Pigeon Point Occupied 117 
Silver Creek Hills (Central) Occupied 208 
Metcalf North Ridge3 Occupied 518 
Metcalf  Occupied 629 
Hale/Falcon Crest Occupied 371 
Cañada Garcia Occupied 180 
Kalana Avenue (1–4) Occupied 110 
Tulare Hill Occupied 336 
Santa Teresa Hills (Main) Occupied 936 
Santa Teresa Hills (North) Potential (no records) 190 
Coyote-Bear Ranch County Park Occupied 60 
Calero  Occupied 359 

Subtotal Target Areas  6,955 
Non-Target Areas   
Silver Creek Hills North #1 Occupied 382 
Silver Creek Hills North #2 Potential (no records) 406 
Pound Site Occupied 216 
Communications Hill 1 Historic/Unoccupied 230 
Communications Hill 2 Historic/Unoccupied 25 
San Martin/Hayes Valley Occupancy Unknown 201 
Southwest Anderson Reservoir Occupancy Unknown 189 
Valley Christian High School Historic/Unoccupied 15 

Subtotal Non-Target Areas  1,665 
Grand Total  8,621 
Notes: 
1 Habitat Unit names are based on labels used by researchers at Stanford University for 

long-term monitoring and ecological studies.  Also see Figure 1. 
2 Historic/Unoccupied = Site formally occupied but now extirpated and no longer suitable; 

Occupied = Site remains suitable and Bay checkerspot butterflies observed in at least a 
portion of the site in some years (not occupied every year); Potential (no records) = Site 
contains habitat that could be made suitable with proper management (currently 
unoccupied); Occupancy Unknown = Site status unknown due to lack of field surveys. 

3      Metcalf North Ridge is also referred to as “San Felipe” 
Sources: ICF Land Cover Maps, Stanford University Center for Conservation Biology 

Population Data (through 2006), and personal communications with S. Weiss and A. 
Launer (2006–2007). 
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Figure 1
Bay Checkerspot Butter�y (Euphydryas editha bayensis)
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Bay Checkerspot Butterfly Populations - Santa Clara Valley Habitat Plan
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*Population reference names based on on-going research and monitoring programs. Small areas of suitable or 
occupied habitat for Bay checkerspot butterfly may exist outside of these mapped areas. Mapped areas are 

those currently known to support the species or its habitat and are the best conservation targets. 
See text and Table 5-9b for details.

This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Population Trends
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Figure 4a. Population Trends at
Kirby Canyon Trust Butter�y Leasehold

Figure 4b. Population Trends at VTA High 1

Figure 4c. Population Trends at VTA High 2 Figure 4d. Population Trends at VTA Low
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Figure 4 (continued)
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California Tiger Salamander 
(Ambystoma californiense) 

Legal Status 
State:  Threatened1

Federal:  Central California population 
listed as Threatened (U.S. Fish and 
Wildlife Service 2004); Sonoma 
County and Santa Barbara County 
populations listed as Endangered (U.S. Fish and Wildlife Service 2000, 
2003)

 

2

Critical Habitat:  Designated for the central California population only on 
August 23, 2005 (U.S. Fish and Wildlife Service 2005a) 

 

Recovery Planning:  None for central California population.  A recovery 
strategy has been developed for the Sonoma County population 
(U.S. Fish and Wildlife Service 2005b) 

Taxonomy 
Formerly regarded as a subspecies of A. tigrinum, the California tiger salamander 
(Ambystoma californiense) was first described by Gray in 1853 based on 
specimens that had been collected in Monterey, California.  Based on recent 
studies of the genetics, geographic distribution, and ecological differences among 
the members of A. tigrinum complex, the California tiger salamander has been 
determined to represent a distinct species (U.S. Fish and Wildlife Service 2004).  

The biogeographical and genetic information supporting the recognition of the 
Santa Barbara County and Sonoma County populations as distinct population 
segments under the federal Endangered Species Act are reviewed in those listing 
decisions (U.S. Fish and Wildlife Service 2000, 2003).  More information on the 
taxonomic status and a description of the species’ physical characteristics can be 
found in the listing decision for the central California population (U.S. Fish and 
Wildlife Service 2004). 

                                                      
1 The California Fish and Game Commission determined that the California tiger salamander should be listed as 
threatened on May 20, 2010.  This determination still needs to be finalized by the State Office of Administrative 
Law.  The state listing applies to the entire range of this species. 
2 The 2004 listing of the central California population of the California tiger salamander (U.S. Fish and Wildlife 
Service 2004a) also downgraded the Sonoma County and Santa Barbara County populations of the species from 
endangered to threatened.  However, an August 19, 2005 ruling from U.S. District Judge William Alsup vacated this 
downlisting, so these populations remain listed as endangered. 
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Distribution 

General 

The California tiger salamander is endemic to California.  Historically, the 
California tiger salamander probably occurred in grassland habitats throughout 
much of the state.  Although this species still occurs within much of its range, it 
has been extirpated from many areas it once occupied (Fisher and Shaffer 1996; 
Stebbins 1985).  The loss of California tiger salamander populations has been 
due primarily to habitat loss within their historic range (Fisher and Shaffer 1996) 
(Figure 1). 

Based on genetic analysis, there are six populations of California tiger 
salamanders, distributed as follows:  (1) Santa Rosa area of Sonoma County, 
(2) Bay Area (central and southern Alameda, Santa Clara, western Stanislaus, 
western Merced, and the majority of San Benito counties), (3) Central Valley 
(Yolo, Sacramento, Solano, eastern Contra Costa, northeast Alameda, San 
Joaquin, Stanislaus, Merced, and northwestern Madera counties), (4) southern 
San Joaquin Valley (portions of Madera, central Fresno, and northern Tulare and 
Kings counties), (5) Central Coast range (southern Santa Cruz, Monterey, 
northern San Luis Obispo, and portions of western San Benito, Fresno, and Kern 
counties), and (6) Santa Barbara County (Shaffer and Trenham 2005). 

Most populations occur at elevations below 1,500 feet, but California tiger 
salamanders have been recorded at elevations up to 3,660 feet, just below Rose 
Peak in the Ohlone Regional Wilderness, Alameda County (California 
Department of Fish and Game 2010).  Although populations have declined, the 
species continues to breed at a large number of locations within its current range 
(59 FR § 18353–18354, April 18, 1994).  At most historic breeding sites below 
200 feet elevation, ponds remain present but no longer support California tiger 
salamanders.  These sites are typically occupied by nonnative species (Fisher and 
Shaffer 1996). 

Occurrences within the Study Area 

Historical 

There are records from throughout the study area from 1895 to 1990 (California 
Natural Diversity Database 2006).  California tiger salamanders are thought 
extirpated from at least eight historical breeding areas (California Natural 
Diversity Database 2006).  The eight extirpated sites all occur along the valley 
floor in the study area and follow the Highway 101 corridor.  The extirpation of 
the species from these areas is likely due to habitat lost to development. 
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Recent 

There are approximately 100 occurrence records from 1990 through 2005 in the 
study area (California Natural Diversity Database 2006; T. Marker pers. comm.).  
The occurrences are scattered throughout the study area and on both sides of the 
valley, with large clusters of occurrences in Henry W. Coe State Park and Joseph 
D. Grant County Park.  See Figure 2 for all recent occurrences.  

Natural History 

Habitat Requirements 

California tiger salamanders require two major habitat components:  aquatic 
breeding sites and terrestrial aestivation or refuge sites.  California tiger 
salamanders inhabit valley and foothill grasslands and the grassy understory of 
open woodlands, usually within one mile of water (Jennings and Hayes 1994).  
Following metamorphosis California tiger salamanders are terrestrial animals 
which spend most of their time underground in subterranean refuge sites, or 
refugia.  Underground retreats are usually California ground squirrel 
(Spermophilus beechyii) or pocket gopher (Thomomys bottae) burrows and, 
occasionally, human-made structures.  Adults emerge from underground to 
breed, but only for brief periods during the year.  California tiger salamanders 
breed and lay their eggs primarily in vernal pools and other ephemeral ponds that 
fill in winter and often dry out by summer (Loredo et al. 1996); they sometimes 
use permanent human-made ponds (e.g., stock ponds), reservoirs, and small lakes 
that do not support predatory fish or bullfrogs (see Ecological Relationships 
discussion below) (Stebbins 1972; Zeiner et al. 1988).  Streams are rarely used 
for reproduction. 

Adult salamanders migrate from upland habitats to aquatic breeding sites during 
the first major rainfall events of fall and early winter and return to upland habitats 
after breeding.  This species requires small-mammal burrows for cover during the 
non-breeding season and during migration to and from aquatic breeding sites 
(Zeiner et al. 1988).  California tiger salamanders also use logs, piles of lumber, 
and shrink-swell cracks in the ground for cover (Holland et al. 1990).  California 
tiger salamanders can overwinter in burrows up to one mile from their breeding 
sites (Jennings and Hayes 1994) and have been documented up to ~1.2 mile 
(Sweet pers. comm.). 

The California tiger salamander is particularly sensitive to the duration of 
ponding in aquatic breeding sites.  Because tiger salamanders have a long 
developmental period, the longest lasting seasonal ponds or vernal pools are the 
most suitable type of breeding habitat for this species; these pools are also 
typically the largest in size (Jennings and Hayes 1994).  Because at least 
10 weeks are required to complete metamorphosis (see Demography below) 
(Feaver 1971), aquatic sites that are considered suitable for breeding should 
retain water for a minimum of 10 weeks.  Moreover, large vernal pool 
complexes, rather than isolated pools, probably offer the best quality habitat; 
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these areas can support a mixture of core breeding sites and nearby refugia 
(Shaffer et al. 1994; Jennings and Hayes 1994). 

California tiger salamanders primarily use California ground squirrel burrows as 
refuge sites (Loredo et al. 1996; Trenham 2001); Botta’s pocket gopher 
(Thomomys bottae) burrows are also frequently used (Barry and Shaffer 1994; 
Jennings and Hayes 1994).  Loredo et al. (1996) emphasized the importance of 
California ground squirrel burrows as refugia for California tiger salamanders, 
and suggested that a commensal relationship existed between the California tiger 
salamander and California ground squirrel, in which tiger salamanders benefit 
from the burrowing activities of squirrels.  In a study conducted near Concord, 
California, Loredo et al. (1996) found that California ground squirrel burrows 
were used almost exclusively as refuge sites by California tiger salamanders.  
Also, tiger salamanders apparently do not avoid burrows occupied by ground 
squirrels (Loredo et al. 1996). 

Table 1.  Habitat Associations for California Tiger Salamander 

Land Cover 
Type Land Cover Use 

Habitat 
Designation Habitat Parameters Rationale 

Herbaceous-
dominated 

Dispersal, refugia Dispersal Tiger salamanders can be found up to 
1.3 mile (2.1 km) from wetlands and 
aquatic habitats, spend majority of lives 
in burrows in upland habitats  

U.S. Fish and 
Wildlife Service 2004 

Wetlands Breeding, larval 
development 

Breeding All life stages occur around breeding 
sites 

U.S. Fish and 
Wildlife Service 2004 

Aquatic Breeding, Larval 
development 

Breeding  All life stages may occur around 
breeding sites 

U.S. Fish and 
Wildlife Service 2004 

 

Reproduction 

Adult California tiger salamanders migrate to and congregate at aquatic breeding 
sites during warm rains, primarily between November and February (Shaffer and 
Fisher 1991; Barry and Shaffer 1994).  Tiger salamanders are rarely observed 
except during this period (Loredo et al. 1996).  During the winter rains, tiger 
salamanders breed and lay eggs primarily in vernal pools and other shallow, 
ephemeral ponds that fill in winter and often dry by summer (Loredo et al. 1996).  
This species also uses permanent human-made ponds (without predatory fish) for 
reproduction.  Spawning usually occurs within a few days after migration, and 
adults probably leave the breeding sites at night soon after spawning (Barry and 
Shaffer 1994 citing Storer 1925). 

Eggs are laid singly or in clumps on both submerged and emergent vegetation 
and on submerged debris in shallow water.  In ponds without vegetation, females 
lay eggs on objects on the pond bottom (Stebbins 1972; Shaffer and Fisher 1991; 
Barry and Shaffer 1994; Jennings and Hayes 1994).  After breeding, adults leave 
the breeding ponds and return to their refugia (small mammal burrows, etc.). 
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After approximately two weeks, the salamander eggs begin to hatch into larvae.  
Once larvae reach a minimum body size they metamorphose into terrestrial 
juvenile salamanders.  The amount of time that salamanders spend in the larval 
stage and the size of individuals at the time of metamorphosis seems to be 
dependent on many factors.  Larvae in small ponds develop faster, while larvae 
in larger ponds that retain water for a longer period are larger at time of 
metamorphosis.  At a minimum, salamanders require ten weeks living in ponded 
water to complete metamorphosis but in general development is completed in 3–
6 months (Petranka 1998).  If a pond dries prior to metamorphosis, the larvae will 
desiccate and die (U.S. Fish and Wildlife Service 2000).  Juveniles disperse from 
aquatic breeding sites to upland habitats after metamorphosis (Storer 1925; 
Holland et al. 1990). 

Foraging Requirements 

Aquatic larvae feed on algae, small crustaceans, and small mosquito larvae for 
about six weeks after hatching (U.S. Fish and Wildlife Service 2000).  Larger 
larvae feed on zooplankton, amphipods, mollusks, and smaller tadpoles of Pacific 
treefrogs (Pseudacris regilla), California red-legged frogs (Rana aurora 
draytoni), western toads (Bufo boreas) and spadefoot toads (Spea spp.) (Zeiner et 
al. 1988; U.S. Fish and Wildlife Service 2000).  Adults eat earthworms, snails, 
insects, fish, and small mammals (Stebbins 1972). 

Table 2.  Key Seasonal Periods for California Tiger Salamander 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Breeding/Migration             
Larval development             
Metamorphosis             
Juvenile Dispersal             
Sources:  Jennings and Hayes 1994; Zeiner et al. 1988 

 

Movement 

The proximity of refuge sites to aquatic breeding sites also affects the suitability 
of salamander habitat.  Adult tiger salamanders have been observed up to 
1.3 miles (2.1 km) from breeding ponds (U.S. Fish and Wildlife Service 2004).  
A recent trapping effort in Contra Costa County captured California tiger 
salamanders at distances ranging from 2,641 feet to 3,960 feet from the nearest 
breeding, aquatic site (U.S. Fish and Wildlife Service 2004).  In a study in winter 
2002–2003.  Trenham and Shaffer (2005) found that 95% of tiger salamanders 
resided within 2040 feet (620 meters) of their breeding pond in Solano County. 

Loredo et al. (1996) found that tiger salamanders may use burrows that are first 
encountered during movements from breeding to upland sites.  In their study 
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area, where the density of California ground squirrel burrows was high, the 
average migration distances between breeding and refuge sites for adults and 
juveniles was 118 feet (35.9 meters) and 85 feet (26.0 meters), respectively.  
Also, habitat complexes that include upland refugia relatively close to breeding 
sites are considered more suitable because predation risk and physiological stress 
in California tiger salamanders probably increases with migration distance. 

Dispersal of juveniles from natal ponds to underground refugia could occur 
throughout the year.  While juveniles will move short distances from breeding 
ponds once they start to dry up in the late spring and summer, longer distances 
from breeding ponds are attained during rainy periods.  Juveniles disperse from 
breeding sites after spending a few hours or days near the pond margin (Jennings 
and Hayes 1994).  Juveniles have been observed to migrate up to 1 mile from 
breeding pools to upland areas (U.S. Fish and Wildlife Service 2004).  Dispersal 
distance is likely phased and may increase with an increase in precipitation 
(Trenham 2001). 

Some genetic data suggest low rates of California tiger salamander migration 
between vernal pool complexes (Shaffer et al. 1994; Irschick and Shaffer 1997) 
or metapopulations; this suggests that natural colonization after a local 
extirpation event may be unlikely (Fisher and Shaffer 1996).  Trenham et al. 
(2001) showed that pool complexes occupied by California tiger salamander fit a 
metapopulation model, and dispersal rates between ponds may be high for both 
first-time and experienced breeders.  Dispersal rates are probably high enough to 
prevent local extirpations within a pool complex. 

Table 3.  Movement Distances for California Tiger Salamander 

Type Distance/Area Location of Study Citation 
Adult migration 620 meters Jepson Prairie Preserve Trenham and Shaffer 2005 
 2,641–3,960 feet Contra Costa County U.S. Fish and Wildlife Service 2004 
 0.9–1.3 mile Santa Barbara Sweet pers. comm. 2006 
Juvenile migration 630 meters Jepson Prairie Preserve Trenham and Shaffer 2005 
 700 meters Monterey County Trenham et al. 2001 

 

Ecological Relationships 

California tiger salamander larvae and embryos are susceptible to predation by 
fish (Stebbins 1972; Zeiner et al. 1988; Shaffer et al. 1994), and tiger salamander 
larvae are rarely found in aquatic sites that support predatory fish (Shaffer and 
Fisher 1991; Shaffer and Stanley 1992; Shaffer et al. 1994).  Aquatic larvae are 
taken by herons and egrets and possibly garter snakes (Zeiner et al. 1988).  
Shaffer et al. (1993) also found a negative correlation between the occurrence of 
California tiger salamanders and the presence of bullfrogs; however, this 
relationship was detected only in unvegetated ponds.  This suggests that 
vegetation structure in aquatic breeding sites may be important for survival.  



AMPHIBIANS California Tiger Salamander (Ambystoma californiense) 

Species Accounts  August 2012 

Santa Clara Valley Habitat Plan 7 

Because of their secretive behavior and limited periods above ground, adult 
California tiger salamanders have few predators (U.S. Fish and Wildlife Service 
2000). 

Population Status and Trends 
Global:  Declining (NatureServe 2006) (Endemic to California) 
State:  Declining 
Within Study Area:  Unknown 

Threats 

California tiger salamander populations have experienced dramatic declines 
throughout the historical range of the species, particularly in the Central Valley.  
California tiger salamander populations have declined as a result of two primary 
factors:  widespread habitat loss and habitat fragmentation.  These factors have 
both been caused by conversion of valley and foothill grassland and oak 
woodland habitats to agricultural and urban development (Stebbins 1985).  For 
example, residential development and land use changes in the California tiger 
salamander’s range have removed or fragmented vernal pool complexes, 
eliminated refuge sites adjacent to breeding areas, and reduced habitat suitability 
for the species over much of the Central Valley (Barry and Shaffer 1994; 
Jennings and Hayes 1994).  Grading activities have probably also eliminated 
large numbers of salamanders directly (Barry and Shaffer 1994).  Overall, 
approximately 75% of habitat for California tiger salamander within its historic 
range has been lost (Fisher and Shaffer 1996). 

The introduction of bullfrogs, Louisiana red swamp crayfish, and nonnative 
fishes (mosquitofish, bass, and sunfish) into aquatic habitats has also contributed 
to declines in tiger salamander populations (Jennings and Hayes 1994; 59 FR 
§ 18353–18354, April 18, 1994, U.S. Fish and Wildlife Service 2000).  These 
nonnative species prey on tiger salamander larvae and may eliminate larval 
populations from breeding sites (Jennings and Hayes 1994).  At sites where 
aquatic vegetation is present, predation by exotic fish appears more likely to 
result in California tiger salamander extirpation than bullfrogs (Fisher and 
Shaffer 1996).  At most historic breeding sites below 200 feet elevation, ponds 
remain present but no longer support California tiger salamanders.  Instead, these 
sites are typically occupied by nonnative species (Fisher and Shaffer 1996). 

Burrowing-mammal control programs are considered a threat to California tiger 
salamander populations.  Rodent control through destruction of burrows and 
release of toxic chemicals into burrows can cause direct mortality to individual 
salamanders and may result in a decrease of available suitable habitat (U.S. Fish 
and Wildlife Service 2000). 

Vehicular-related mortality is an important threat to California tiger salamander 
populations (Barry and Shaffer 1994; Jennings and Hayes 1994).  California tiger 
salamanders readily attempt to cross roads during migration, and roads that 



AMPHIBIANS California Tiger Salamander (Ambystoma californiense) 

Species Accounts  August 2012 

Santa Clara Valley Habitat Plan 8 

sustain heavy vehicle traffic or barriers that impede seasonal migrations may 
have impacted tiger salamander populations in some areas (Shaffer and Fisher 
1991; Shaffer and Stanley 1992; Barry and Shaffer 1994).  Therefore, 
establishing artificial barriers to movement or maintaining roads that support a 
considerable amount of vehicle traffic in areas that support California tiger 
salamander populations could severely degrade salamander habitat (see Jennings 
and Hayes 1994). 

Hybridization between California tiger salamander and an introduced congener, 
A. tigrinum, has been documented and may be extensive (Riley et al. 2003).  A. 
tigrinum was introduced to California for use as fishing bait; and both taxa co-
occur in ponds and vernal pools.  Hybridization between native and exotic taxa, 
due to lack of reproductive isolation, can threaten native taxa by causing genetic 
swamping and reduced genetic diversityof native populations.  In rare species 
such as California tiger salamander, hybridization can also lead to population 
extirpation.  In a study of tiger salamander hybridization conducted in the Salinas 
Valley, Riley et al. (2003) found that the degree of genetic mixing between 
California tiger salamander and A. tigrinum depended on breeding habitat type.  
In artificial ponds, there appeared to be no barriers to gene exchange between 
California tiger salamander and A. tigrinum.  However, in vernal pools, 
significantly fewer hybrid genotypes and more pure parental genotypes were 
found.  These results suggest that the potential for reproductive isolation between 
the two taxa may be higher in native habitats.  See Appendix K for more details 
on hybridization between California tiger salamanders and nonnative 
salamanders. 

Data Characterization 
Because this species is listed under the federal Endangered Species Act it has 
received much attention within its range, including within the study area.  Stock 
ponds are one of the primary likely sources of breeding habitat within the study 
area.  Most of these stock ponds have not been surveyed for California tiger 
salamanders use, particularly those in remote parts of the study area.  Most of the 
suitable habitat that is threatened by development or other changes in land use 
has been adequately surveyed, and the threats to the species within the study area 
have been accurately identified. 

Existing Conservation Actions in the Study Area 
Santa Clara Valley Water District has been conducting ongoing amphibian 
surveys in several areas in its jurisdiction, including stock ponds in Carnadero 
Preserve, Palassou Ridge, and Henry W. Coe State Park (D. Padley pers. comm.).  
The Santa Clara County Open Space Authority conducts pond and wetland 
restoration on their lands that is designed to benefit California tiger salamander 
and other species. 
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Modeled Habitat Distribution in Study Area 

Model Description 

Assumptions 

Breeding and Foraging 
Potential breeding habitat within the study area is assumed to be all ponds 
(excluding percolation ponds), coastal and valley freshwater marshes, natural 
lakes, and seasonal wetlands within riparian, grassland, oak woodland, and 
conifer woodland land cover types. 

Upland Refugia and Dispersal Habitat 
Upland habitats that provide subterranean refugia for this species are assumed to 
be within 1.3 miles of primary habitat in grassland, chaparral and coastal scrub, 
oak woodland, riparian forest/scrub, riparian forest/woodland wetlands, conifer 
woodlands, and agricultural areas. 

Rationale 

California tiger salamanders require two major habitat components:  aquatic 
breeding sites and upland or refuge sites.  California tiger salamanders inhabit 
valley and foothill grasslands and the grassy understory of open woodlands, 
usually within 1.3 miles of water (U.S. Fish and Wildlife Service 2005a).  The 
California tiger salamander is terrestrial as an adult and spends most of its time 
underground in subterranean refugia.  Underground retreats usually consist of 
ground-squirrel burrows and occasionally human-made structures.  Adults 
emerge from underground to breed, but only for brief periods during the year.  
Tiger salamanders breed and lay their eggs primarily in vernal pools and other 
ephemeral ponds that fill in winter and often dry out by summer (Loredo et al. 
1996); they sometimes use permanent human-made ponds (e.g., stock ponds), 
reservoirs, and small lakes that do not support predatory fish or bullfrogs (see 
Ecological Relationships discussion below) (Stebbins 1972; Zeiner et al. 1988).  
Streams are rarely used for reproduction. 

Breeding salamanders migrate from upland habitats to aquatic breeding sites 
during major rainfall events of fall and early winter and return to upland habitats 
after breeding.  This species requires small-mammal (e.g., California ground 
squirrel) burrows for cover during the non-breeding season and during migration 
to and from aquatic breeding sites (Zeiner et al. 1988).  California tiger 
salamanders also use logs, piles of lumber, and shrink-swell cracks in the ground 
for cover (Holland et al. 1990).  California tiger salamanders may occupy 
burrows up to 1.3 mile from their breeding sites during the non-breeding period 
(U.S. Fish and Wildlife Service 2005a). 
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Model Results 

Figure 2 shows the modeled potential habitat for the California tiger salamander 
within the study area.  The model output designates breeding habitat and bases 
upland   and dispersal habitat on known movement distances determined by the 
best knowledge of the species.  Suitable habitat for this species is spread evenly 
throughout the undeveloped portions of the study area, primarily due to the even 
distribution of stock ponds and other aquatic habitat. 
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California Red-Legged Frog  
(Rana draytonii) 

Legal Status 
State:  Species of Special 

Concern 
Federal:  Threatened 
Critical Habitat:  Designated 

April 2006 (U.S. Fish and 
Wildlife Service 2006); 
Revised March 2010 (U.S. Fish and Wildlife Service 2010) 

Recovery Planning:  Final Recovery Plan May 2002  
(U.S. Fish and Wildlife Service 2002) 

Notes:  Status not anticipated to change during permit period 

Taxonomy 
The California red-legged frog and northern red-legged frog (R. a. aurora) are 
considered conspecific subspecies with a broad zone of intergradation (Shaffer et 
al. 2004).  Some red-legged frogs found in the intervening areas (southern Del 
Norte to northern Marin County along the Coast Range), exhibit intergraded 
characteristics of both subspecies (Hayes and Krempels 1986 in U.S. Fish and 
Wildlife Service 2002).  The two subspecies, and intergrades of the subspecies, 
may occur together in Mendocino County (U.S. Fish and Wildlife Service 2002). 

Descriptions of the species’ physical characteristics can be found in the U.S. Fish 
and Wildlife Service Recovery Plan (U.S. Fish and Wildlife Service 2002).  

Distribution 

General 

The historical range of the California red-legged frog (Rana draytonii) extended 
along the coast from the vicinity of Point Reyes National Seashore, Marin 
County, California, and inland from Redding, Shasta County southward to 
northwestern Baja California, Mexico (Jennings and Hayes 1985; Hayes and 
Krempels 1986).  The current distribution is in isolated patches in the Sierra 
Nevada, northern Coast, and Santa Monica Mountains (Hogan pers. comm.).  It 
is still common in the San Francisco Bay area and along the central coast.  In 
Southern California the species is believed extirpated from the Santa Rosa 
Ecological Reserve but persists in the Santa Monica Mountains and in San 
Fransquito Canyon in Newhall (Hogan pers. comm.) (Figure 1). 
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Occurrences within the Study Area 

Historical 

The red-legged frog was historically found throughout Santa Clara County.  
There are a number of historic red-legged frog records within the study area 
dating from 1904 to 1980 (Padley pers. comm.).  The observations are shown in 
Figure 2 and represent museum and California State University at San José 
records (1904 through 1983), as well as unpublished California Department of 
Fish and Game records (no specific dates; observed before 1980). 

Recent 

An analysis of known locality records for red-legged frog from Santa Clara 
County (H.T. Harvey and Associates 1997) concluded that the species has 
essentially disappeared from the urbanized lowland areas of the county as well as 
from the brackish marshlands bordering the San Francisco Bay.  Extant riparian 
habitats within this region are largely channelized or contain a wide variety of 
introduced predatory fishes and bullfrogs (Padley pers. comm.).  However, red-
legged frogs are still found in the foothill and mountain ranges throughout the 
county (H.T. Harvey and Associates 1997). 

According to the California Natural Diversity Database (CNDDB), 93 
occurrences of California red-legged frog have been documented within the study 
area (California Natural Diversity Database 2006).  U.S. Fish and Wildlife 
Service (2002) reports that adult frogs have been observed in Upper Alameda 
Creek in the Sunol Regional Wilderness, and in many creeks from this area, 
south to Henry W. Coe State Park. 

Approximately half of the occurrences are in creek and pond habitats in Henry 
W. Coe State Park (Figure 2).  Twenty-four of the occurrences are on private 
property, while the remaining occurrences are on public properties, including 
City of San José, Santa Clara Valley Water District, and Santa Clara County 
properties. 

Natural History 

Habitat Requirements 

Within their range, California red-legged frogs occur from sea level to about 
5,000 feet above sea level (U.S. Fish and Wildlife Service 2002).  Almost all of 
the documented occurrences of this species, however, are located below 
3,500 feet.  Breeding sites include a variety of aquatic habitats—larvae, tadpoles, 
and metamorphs use streams, deep pools, backwaters within streams and creeks, 
ponds, marshes, sag ponds, dune ponds, and lagoons.  Breeding adults are 
commonly found in deep (more than 2 feet) still or slow-moving water with 
dense, shrubby riparian or emergent vegetation (Hayes and Jennings 1989).  
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Adult frogs have also been observed in shallow sections of streams that are not 
shrouded by riparian vegetation.  Generally, streams with high flows and cold 
temperatures in spring are unsuitable for eggs and tadpoles.  Stock ponds are 
frequently used by this species if the ponds are managed to provide suitable 
hydroperiod, pond structure, vegetative cover, and control of nonnative 
predators. 

During summer, California red-legged frogs often disperse from their breeding 
habitat to forage and seek summer habitat if water is not available (U.S. Fish and 
Wildlife Service 2002).  This habitat may include shelter under boulders, rocks, 
logs, industrial debris, agricultural drains, watering troughs, abandoned sheds, or 
hayricks.  The frogs will also use small mammal burrows, incised streamed 
channels, or areas with moist leaf litter (Jennings and Hayes 1994; U.S. Fish and 
Wildlife Service 1996, 2002).  However, this summer movement behavior has 
not been observed in all California red-legged frog populations studied. 

California red-legged frogs consume a wide variety of prey.  Adult frogs 
typically feed on aquatic and terrestrial insects, crustaceans, and snails (Stebbins 
1985, Hayes and Tennant 1985), as well as worms, fish, tadpoles, smaller frogs 
(e.g., Hyla regilla), and occasionally mice (Peromyscus spp.) (U.S. Fish and 
Wildlife Service 2002).  Aquatic larvae are mostly herbivorous algae grazers 
(Jennings et al. 1992).  Feeding generally occurs along the shoreline of ponds or 
other watercourses and on the water surface.  Juveniles appear to forage during 
both daytime and nighttime, whereas subadults and adults tend to feed more 
exclusively at night (Hayes and Tennant 1985). 

Table 1.  Habitat Associations for California Red-Legged Frog 

Land Cover 
Type 

Land Cover 
Use 

Habitat 
Designation Habitat Parameters Rationale 

Herbaceous-
dominated 

Dispersal, 
forage, 
refugia 

Secondary, 
movement 

Occur in open grasslands with 
seeps and springs (within 2 miles 
of seeps, springs, creeks, ponds, 
and lakes). 

Such water sources are 
too ephemeral for 
breeding but may provide 
foraging and refugia 
habitat for dispersing 
frogs (U.S. Fish and 
Wildlife Service 2005) 

Riparian 
woodland 

Dispersal, 
forage, 
refugia 

Secondary, year-
round movement, 
summer 

Frogs can be found up to 
100 meters from emergent 
vegetation, undercut banks, 
rootballs, or small mammal 
burrows which all provide shelter. 

U.S. Fish and Wildlife 
Service 2002, 2005 

Riparian 
scrub 

Dispersal, 
forage, 
refugia 

Secondary, year-
round movement, 
summer  

Same as for riparian woodland. U.S. Fish and Wildlife 
Service 2002, 2005 

Wetlands All life stages Primary, 
breeding, refugia 

All life stages may occur around 
breeding sites, or frogs may seek 
multiple habitats. 

U.S. Fish and Wildlife 
Service 2002, 2005 

Aquatic All life stages Primary, 
breeding, refugia 

All life stages may occur around 
breeding sites, or frogs may seek 
multiple habitats. 

U.S. Fish and Wildlife 
Service 2002, 2005 
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Reproduction 

California red-legged frogs breed from November through April (Storer 1925; 
U.S. Fish and Wildlife Service 2002).  Males usually appear at the breeding sites 
2 to 4 weeks before females.  Females are attracted to calling males.  Females lay 
egg masses containing about 2,000 to 5,000 eggs, which hatch in 6 to 14 days, 
depending on water temperatures (U.S. Fish and Wildlife Service 2002).  Those 
eggs develop into tadpoles in 20–22 days.  Larvae metamorphose in 3.5 to 
7 months, typically between July and September (Storer 1925; Wright and 
Wright 1949; U.S. Fish and Wildlife Service 2002).  Males usually attain sexual 
maturity at 2 years of age and females at 3 years of age. 

Table 2.  Key Seasonal Periods for California Red-Legged Frog 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Breeding              
Larval development             
Metamorphosis              
Source:  U.S. Fish and Wildlife Service 2002. 

 

Movement 

California red-legged frogs may move over 2 miles up or down drainages from 
breeding sites and have been observed using adjacent riparian woodlands up to 
100 feet from the water (Rathbun et al. 1993).  Dispersing frogs have been 
recorded to cover distances from 0.25 mile to more than 2 miles without apparent 
regard to topography, vegetation type, or riparian corridors (Bulger 1998).  These 
dispersal movements are generally straight-line, point-to-point migrations rather 
than following specific habitat corridors.  Dispersal distances are believed to 
depend on the availability of suitable habitat and prevailing environmental 
conditions.  Generally speaking, red-legged frogs will use the extent of a riparian 
corridor no matter how narrow or wide it is.  The primary features driving the use 
of this habitat are cool moist soil under shrubs or other vegetation where frogs 
can find refuge for short periods before returning to the water. 

On rainy nights, red-legged frogs may roam away from aquatic sites as much as 
one mile.  Red-legged frogs often move away from the water after their first 
winter, causing sites where red-legged frogs were easily observed in the summer 
months to appear devoid of this species.  Additionally, red-legged frogs 
sometimes disperse in response to receding water, which often occurs during the 
driest time of the year (U.S. Fish and Wildlife Service 2005). 
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Table 3.  Movement Distances for California Red-Legged Frog 

Type  Distance/Area Location of Study Citation 
Dispersal/migration 0.25 to 2 miles Santa Cruz County Bulger et al. 2003 
Dispersal/migration 9 to 48 feet Ventura County Rathbun et al. 1993,  

U.S. Fish and Wildlife Service 2005 
Note:  Disparity in distances between the two studies is likely a function of riparian corridor width or habitats 
adjacent to riparian areas. 

 

Ecological Relationships 

California red-legged frogs are primary, secondary, and tertiary consumers in the 
aquatic/terrestrial food web of their habitat.  As described above, they prey on a 
variety of invertebrates and vertebrates, as well as algae and larvae.  Numerous 
native predators prey on these frogs, including raccoons (Procyon lotor), great 
blue herons (Ardea herodias), American bitterns (Botaurus lentiginosus), black-
crowned night herons (Nycticorax nycticorax), red-shouldered hawks (Buteo 
lineatus), opossums (Didpephis virginiana), striped skunks (Mehpitis mephitis), 
spotted skunks (Spilogale pituorius), and garter snakes (Thamnophis spp.) (Fitch 
1940; Fox 1952; Jennings and Hayes 1990; Rathbun and Murphy 1996).  In some 
areas, introduced aquatic vertebrates and invertebrates also prey on one or more 
of the life stages of California red-legged frogs.  These predators include 
bullfrogs (Rana catesteiana), African clawed frogs (Xenopus laevis), red swamp 
crayfish (Procambarus clarkii), signal crayfish (Pacifastacus leniusculus), bass 
(Micropterus spp.), catfish (Ictalurus spp.), sunfish (Lepomis spp.), and 
mosquitofish (Gambusia affinis) (Hayes and Jennings 1986). 

Adult California red-legged frogs can live 8 to 10 years (Jennings et al. 1992), 
but the average life span is probably much lower (U.S. Fish and Wildlife Service 
2002).  Most mortality occurs during the tadpole stage (Licht 1974).  No long-
term studies have been conducted on the population dynamics of red-legged 
frogs. 

Population Status and Trends 

Population Trend 

Global:  Declining (NatureServe 2006) 
State:  Declining (Jennings et al. 1992) 
Within Study Area:  Declining (Jennings et al. 1992) 

Although population numbers are not precisely known, the U.S. Fish and 
Wildlife Service estimates that California red-legged frog populations are 
declining at a rapid rate.  A 70% reduction in the geographic range of this 
subspecies was witnessed in the early to mid-1990s.  This decline was primarily a 
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result of habitat loss and alteration and introduction of exotic predators (U.S. Fish 
and Wildlife Service 2002). 

Threats 

Threats to the species include removal and alteration of habitat due to 
urbanization, overgrazing of aquatic and riparian habitats, and predation by 
nonnative species.  During a controlled study in 1995, Lawler et al. (1999) found 
that fewer than 5% of California red-legged frog tadpoles will survive in ponds 
with bullfrogs present.  The viability of California red-legged frog populations is 
threatened by numerous human activities that often act synergistically and 
cumulatively with natural disturbances (i.e., droughts or floods) (U.S. Fish and 
Wildlife Service 2002).  These activities include the degradation, fragmentation, 
and loss of habitat through agriculture, mining, recreation, timber harvesting, 
nonnative plants, impoundments, water diversions, degraded water quality, 
introduced predators, and poorly managed infrastructure maintenance activities, 
such as road construction and repair.  These activities can degrade California red-
legged frog habitat by increasing disturbance, reducing water quality, or 
increasing competition and predation pressure. 

Habitat along many stream courses has been isolated and fragmented, resulting in 
reduced connectivity between populations and lowered dispersal opportunities.  
These isolated populations are now more vulnerable to extinction through 
stochastic environmental events (i.e., drought, floods) and human-caused impacts 
(i.e., grazing disturbance, contaminant spills) (Soulé 1998). 

In a comprehensive evaluation of prevailing hypotheses on the causes of declines 
in California red-legged frog populations, Davidson et al. (2001) determined that 
there is a strong statistical correlation between locations where frog numbers had 
declined and upwind agricultural land use.  They concluded that wind-borne 
agrochemicals might be an important factor in these declines. 

Livestock grazing can have positive or negative impacts on breeding California 
red-legged frogs depending largely on intensity.  Livestock grazing may decrease 
the suitability of riparian habitat to sustain California red-legged frog populations 
within the study area.  Cattle degrade riparian habitat because they congregate in 
these areas and trample riparian vegetation.  This loss of streamside vegetation 
can result in increased erosion, increased water temperatures, and reduced 
numbers of available prey.  Conversely, in some grazing areas, artificially created 
stock ponds provide ideal breeding habitat for California red-legged frog, and 
grazing may help maintain pond suitability by keeping ponds from being choked 
with vegetation (U.S. Fish and Wildlife Service 2002). 

Finally, gravel mining can degrade habitat by altering the hydrology of aquatic 
systems, increasing sedimentation, and degrading water quality (U.S. Fish and 
Wildlife Service 2002). 
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Data Characterization 
As noted above, the CNDDB contains 93 documented occurrences of the species 
in the study area.  Existing information should be sufficient to evaluate habitat 
suitability in the study area.  However, much of the HCP/NCCP study area 
includes private lands that have not been surveyed systematically for this species.  
The species’ ecology, dispersal, and reproduction is relatively well studied. 

Existing Conservation Actions in the Study Area 
Biologists from the Santa Clara Valley Water District have surveyed many areas 
within the streams of Santa Clara County for California red-legged frogs and plan 
to expand the survey program in upcoming years (U.S. Fish and Wildlife Service 
2002; Padley pers. comm.).  Other conservation actions for California red-legged 
frog known in the study area are plans to conduct bullfrog removal in key stock 
ponds within Henry W. Coe State Park (B. Breckling pers. comm.). 

Modeled Species Distribution in Study Area 

Model Description 

Model Assumptions 

Primary Habitat—Breeding and Foraging 
All riverine, coastal and valley freshwater marshes, riparian forest/woodland 
wetlands, ponds (excluding percolation ponds), and natural lakes in riparian 
forest/scrub, grasslands, oak woodland, chaparral and coastal scrub, conifer 
woodland, and agriculture land cover types were considered potential breeding 
and foraging habitat for California red-legged frog. 

Secondary Habitat—Movement and Refugia 
All grassland, chaparral and coastal scrub, oak woodland, riparian forest/scrub, 
and conifer woodland land cover types within 100 feet of primary habitat are 
characterized as upland refugia.  All grassland, chaparral and coastal scrub, oak 
woodland, riparian forest/scrub, conifer woodland, and agriculture land cover 
types beyond 100 feet but within 2 miles of primary habitat are characterized as 
dispersal habitat. 

Rationale 

Breeding and foraging habitat:  Breeding sites used by California red-legged 
frogs include a variety of aquatic habitats (Stebbins 1985; Hayes and Jennings 
1988).  Larvae, tadpoles, and metamorphs use streams, deep pools, backwaters 
within streams and creeks, ponds, and marshes.  Breeding adults are commonly 
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found in deep (more than 2 feet), still or slow-moving water with dense, shrubby 
riparian or emergent vegetation (Hayes and Jennings 1988).  Adult frogs have 
also been observed in shallow sections of streams that are not shrouded by 
riparian vegetation.  Generally, streams with high flows and cold temperatures in 
spring are unsuitable for eggs and tadpoles.  Within the Santa Clara Valley 
HCP/NCCP study area, stock ponds are frequently used as breeding sites by this 
species.  All existing ponds and streams within the study area were, therefore, 
considered potential suitable breeding habitats for California red-legged frogs. 

Movement and refugia habitat:  During dry weather, California red-legged 
frogs likely remain in or near water.  California red-legged frogs may move over 
2 miles up or down drainages from breeding sites and have been observed using 
adjacent riparian woodlands up to 100 feet from the water (Rathbun et al. 1993).  
However, as ponds dry out, these frogs disperse from their breeding sites to other 
areas with water or to temporary shelter or aestivation sites.  For this reason, all 
grassland, chaparral and coastal scrub, oak woodland, riparian forest/scrub, and 
conifer woodland land cover types within 100 feet of primary habitat are 
characterized as upland refugia. 

 Dispersing frogs have been recorded to cover distances from 0.25 mile to more 
than 2 miles without apparent regard to topography, vegetation type, or riparian 
corridors (Bulger 1998). This habitat may include small mammal burrows, 
incised stream channels, shelter under boulders, rocks, logs, leaf litter, 
agricultural drains, watering troughs, abandoned sheds, or unused farm 
equipment (Jennings and Hayes 1994).  Dispersal and migration movements are 
generally straight-line, point-to-point migrations rather than following specific 
habitat corridors (U.S. Fish and Wildlife Service 2000b; Stebbins 2002).  They 
may be along long-established historic migratory pathways that provide specific 
sensory cues that guide the seasonal movement of the frogs (Stebbins 2002).  
Dispersal distances are believed to depend on the availability of suitable habitat 
and prevailing environmental conditions.  However, because the actual 
movement patterns of California red-legged frogs in these habitats is generally 
not known, for this model we conservatively estimated that all grassland, 
chaparral and coastal scrub, oak woodland, riparian forest/scrub, conifer 
woodland, and agriculture land cover types beyond 100 feet but within a radius 
of two miles from all potential breeding sites were potential migration and/or 
aestivation habitats for California red-legged frogs.  

Model Results 

Figure 2 shows the modeled potential habitat for the California red-legged frog 
within the study area.  Due to the abundance of aquatic habitat in the moderate to 
high elevations of the study area the associated upland refugia and dispersal 
habitat is quite expansive.  The known occurrences of this species fall within the 
modeled habitat. 
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California Red-Legged Frog (Rana aurora draytonii) 

Distribution in California 

G
ra

ph
ic

s 
…

 0
54

89
.0

5 
 7

-1
0

Adapted from:  Stebbins 2003 

HCP/NCCP Study Area

Species Range

HCP/NCCP Study Area

Species Range



§̈¦280

§̈¦680

§̈¦880

£¤101

·|}þ130

·|}þ152

·|}þ82

·|}þ9

·|}þ17

·|}þ237

·|}þ85

·|}þ25

·|}þ152

·|}þ85

£¤101

Figure 2
California Red-legged Frog Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Foothill Yellow-legged Frog  [Species photo] 
(Rana boylii) 

Legal Status 
State:  Species of Special Concern 
Federal:  None  
Critical Habitat:  None 
Recovery Planning:  None 

    © 2010 William Flaxington 

Taxonomy 
Mitochondrial DNA data suggest that Rana aurora, R. cascadae, and R. muscosa 
form a clade within the R. boylii species group (Macey et al. 2001).  Descriptions 
of the species’ physical characteristics can be found in Stebbins 2003. 

Distribution 

General 

Historically, foothill yellow-legged frogs occurred from west of the crest of the 
Cascade mountains in Oregon south to the Transverse ranges in Los Angeles 
County, and in the Sierra Nevada foothills south to Kern County (Zweifel 1955; 
Stebbins 2003).  The known elevation range of the species extends from near sea 
level to approximately 2,040 meters (6,700 feet) above sea level (Stebbins 2003).  
The current range excludes coastal areas south of northern San Luis Obispo 
County and foothill areas south of Fresno County, where the species is 
apparently extirpated (Jennings and Hayes 1994) (Figure 1).  The foothill yellow-
legged frog is still common along the north coast of California (G. Fellers cited 
by Stebbins and Cohen 1995).  Fellers (1994) reported healthy, reproducing 
populations throughout suitable habitat in the Diablo Range in Alameda, western 
Stanislaus, Santa Clara, San Benito, and western Fresno counties.  

Occurrences within the Study Area 

Historical 

Historically, foothill yellow-legged frogs were probably present in virtually all of 
the larger perennial streams in Santa Clara County with the exceptions of the 
lower portions of Coyote Creek and Guadalupe River (H.T. Harvey and 
Associates 1999).  There are no CNDDB records for foothill yellow-legged frogs 
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prior to 1990.  The lack of CNDDB data could be explained by the fact that the 
California Department of Fish and Game did not require surveyors to submit 
survey results before 1995 (California Natural Diversity Database 2006). 

Recent 

In 1999, H.T. Harvey and Associates summarized the distribution status of the 
foothill yellow-legged frog for the Santa Clara Valley Water District (H.T. 
Harvey and Associates 1999).  They concluded that, based on their analysis of 
known locality records, the species had essentially disappeared from the farmed 
and urbanized lowland areas of the county, as well as many of the perennial 
streams below major reservoirs.  It was determined that though the species is 
declining throughout Santa Clara County they are still present in the Santa Cruz 
Mountains and fairly abundant in the foothill and mountain ranges of eastern 
Santa Clara County (H.T. Harvey and Associates 1999).  The extant occurrences 
as reported by H.T. Harvey and Associates (1999) are captured in the occurrence 
records for Figure 2. 

This species has been found in most perennial streams and rivers in the study 
area, particularly in the upper reaches.  There are several records from the upper 
reaches of Coyote Creek along with records from nearly all of the streams in the 
Pajaro River watershed.  According to the California Natural Diversity Database 
(2006), there are nine extant occurrence records of foothill yellow-legged frog in 
the study area.  Seven of the occurrences are on the east side of the valley the 
northern most of which is in Penetencia Creek.  The others are in the Santa Cruz 
Mountains west of Gilroy. 

Natural History 

Habitat Requirements 

Foothill yellow-legged frogs require shallow, flowing water in small to 
moderate-sized streams with at least some cobble-sized substrate (Hayes and 
Jennings 1988; Jennings 1988; Bourque 2008).  This habitat is believed to favor 
oviposition (Storer 1925; Fitch 1936; Zweifel 1955) and refuge habitat for larvae 
and postmetamorphs (Hayes and Jennings 1988; Jennings 1988).  This species 
has been found in streams without cobble (Fitch 1938; Zweifel 1955), but it is 
not clear whether these habitats are regularly used (Hayes and Jennings 1988; 
Jennings and Hayes 1994).  Foothill yellow-legged frogs are usually absent from 
habitats where introduced aquatic predators, such as various fishes and bullfrogs, 
are present (Hayes and Jennings 1986, 1988; Kupferberg 1994).  Typical 
breeding and egg deposition occurs in stream habitat that has little to no slope 
(U.S. Forest Service 2011).  The species deposits its egg masses on the 
downstream side of cobbles and boulders over which a relatively thin, gentle 
flow of water exists (Storer 1925; Fitch 1936; Zweifel 1955; Kupferberg 1996).  
The timing of oviposition typically follows the period of high-flow discharge 
from winter rainfall and snowmelt (Jennings and Hayes 1994; Kupferberg 1996).  
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The embryos have a critical thermal maximum temperature of 26°C (Zweifel 
1955). 

Table 1.  Habitat Associations for Foothill Yellow-Legged Frog 

Land Cover Type Land Cover Use 
Habitat 
Designation Habitat Parameters Rationale 

Riparian Woodland Movement Primary Unknown Nussbaum et al. 1983 
Riparian Scrub Movement  Primary Unknown Nussbaum et al. 1983 
Aquatic  Breeding Primary All life stages occur at 

aquatic sites 
Ibis Environmental Inc. 2003; 
Morey 2005; U.S. Forest 
Service 2011 

 

Reproduction 

Foothill yellow-legged frogs in California generally breed between March and 
early June (Storer 1925; Grinnell et al. 1930; Wright and Wright 1949; Jennings 
and Hayes 1994).  Masses of eggs are deposited on the downstream side of 
cobbles and boulders.  After oviposition, a minimum of approximately fifteen 
weeks is required to reach metamorphosis, which typically occurs between July 
and September (Storer 1925; Jennings 1988).  Larvae attain adult size in two 
years (Storer 1925).  In a study on the Eel River along the northern coast of 
California, foothill yellow-legged frog chose sites to lay eggs and timed egg 
laying to avoid fluctuations in river stage and current velocity associated with 
changes in river discharge (Kupferberg 1996).  This suggests that stable flow and 
current velocities are important to create suitable reproductive sites for foothill 
yellow-legged frogs. 

Table 2.  Key Seasonal Periods for Foothill Yellow-legged Frog 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Breeding             
Metamorphosis             
Dispersal 
(metamorphosis)             

Sources:  Ibis Environmental, Inc. 2003; Twitty et al 1967. 
 

Movement 

Foothill yellow-legged frogs are a highly aquatic amphibian, spending most or all 
of their life in or near streams, though frogs have been documented underground 
and beneath surface objects more than 50 meters (165 feet) from water 
(Nussbaum et al. 1983).  Bourque (2008) reported the movements of radio-
tracked frogs being restricted to watercourse, though movement distances were 
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considerably longer than previously reported with mark recapture techniques. 
Bourque (2008) found that radio-tagged frogs were relocated on land adjacent to 
water 37.7% (males) and 65.6% (females).  Average distance from water was 
<3 meters with a range from 6.9–40 meters (Bourque 2008).  Distance moved 
from perennial, ephemeral and intermittent streams was similar.  During the 
breeding season, from March through June, adults and subadults may move 
several hundred meters or more to congregate at breeding sites 
(Ibis Environmental, Inc. 2003). Bourque (2008) documented movements up to 
578 meters (males) and 7,043 meters (females) during the breeding season. Adult 
male foothill yellow-legged frogs have high site fidelity during the breeding 
season and typically occupy small home ranges near breeding site (Bourque 
2008).     

Table 3.  Movement Distances for Foothill Yellow-legged Frog 

Type  Distance/Area Location of Study Citation 
Breeding  300 m + 

578 m (males) 
7,043 m (females), 
median = 525 m 

Unknown 
Tehama County, CA 
Tehama County, CA 

Ibis Environmental, Inc. 2003 
Bourque 2008 
Bourque 2008 

Non-breeding 155 feet  Pacific Northwest Nussbaum et al. 1983 
 

Ecological Relationships 

Garter snakes are considered one of the most prominent predators of foothill 
yellow-legged frog tadpoles (Fitch 1941; Zweifel 1955; Lind 1990; Jennings and 
Hayes 1994).  Salamanders, including the rough-skinned newt (Taricha tarosa), 
are believed to prey on the species’ eggs.  The foothill yellow-legged frog 
coexists with the California red-legged frog (Rana aurora draytonii) at some 
localities, but different microhabitat preferences probably diminish competition 
(California Wildlife Habitat Relationships System 2005). 

Population Status and Trends 
Global:  Declining (NatureServe 2006) 
State:  Declining (Jennings and Hayes 1994) 
Within Study Area:  Declining (H.T. Harvey and Associates 1999) 

Threats 

Habitat loss and degradation, introduction of exotic predators, and toxic 
chemicals (including pesticides) pose continued and increasing threats to the 
long-term viability of amphibians throughout California (Jennings and Hayes 
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1994).  In addition, poorly timed water releases from upstream reservoirs can 
scour egg masses of this species from their oviposition substrates (Jennings and 
Hayes 1994; Lind 2005; Kupferberg 2009), and decreased flows can force adult 
frogs to move into permanent pools, where they may be more susceptible to 
predation (Hayes and Jennings 1988) 

Threats include stream scouring (which may negatively impact frogs in 
streambed hibernation sites), introduced incompatible aquatic animals, riverine 
and riparian impacts of nonselective logging practices, and stabilization of 
historically fluctuating stream flows.  See Lind et al. (1996), Lind (2005) and 
Kupferberg et al. (2009) for information on the association of population decline 
in watershed with dams. 

Davidson et al. (2002) found evidence that airborne agrochemicals have played a 
significant role in the decline of this species; habitat destruction, climate change, 
and UV-B radiation also appeared to be contributing factors. Lind (2005) further 
linked changes in land use and use of air-borne toxins on the absence of foothill 
yellow-legged frogs in areas where they had been previously documented. 

Kupferberg (1997) found that bullfrog larvae perturbed aquatic community 
structure and exerted detrimental effects on Rana boylii populations in northern 
California but had only a slight impact on Pseudacris regilla.  Interspecific 
matings between male R. boylii and female bullfrogs have been observed; these 
interactions with nonnative bullfrogs might reduce the reproductive output of R. 
boylii (Lind et al. 2003).  Centrachid fishes readily eat Rana eggs (Werschkul 
and Christensen 1977), and where introduced into foothill streams, may also 
contribute to the elimination of foothill yellow-legged frogs (Morey 2005).  

Data Characterization 
Because the California Department of Fish and Game did not require surveyors 
to submit survey results before 1995, any recorded occurrences before that time 
have gone undocumented (California Natural Diversity Database 2006).  Few 
areas within the study area have been surveyed for this species, and several of the 
observations are incidental.  Relatively few areas have been adequately surveyed 
because of the difficulty of access to private lands within the county (H.T. 
Harvey and Associates 1999). For this reason a more conservative approach was 
taken when modeling habitat for this species. 

Existing Conservation Actions in the Study Area 
There are no conservation efforts within the study area that directly target the 
recovery of this species.  However, stream restoration projects that return creeks 
and streams to natural flow regimes will benefit this species. 
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Modeled Species Distribution in Study Area 

Model Description 

Model Assumptions 

Primary Habitat—Breeding and Foraging 
Low gradient streams (0 to 4% slope) or rivers not regulated by a dam, in riparian 
forest/scrub, grassland, oak woodland, and conifer woodland land cover types.  

Secondary Habitat—Low Use Habitat 
Moderate gradient streams (4% to 10% slope) or rivers in riparian 
woodland/scrub, grassland, oak savanna, and oak woodland land cover types.  

Rationale 

Foothill yellow-legged frogs are stream-dwelling amphibians that require 
shallow, flowing water in small to moderate-sized perennial streams, typically 
with low gradients (U.S. Forest Service 2011), with at least some cobble-sized 
substrate (Hayes and Jennings 1988; Jennings 1988; H.T. Harvey and Associates 
1999).  This species has also been found in perennial streams without cobble 
(Fitch 1938; Zweifel 1955) and has been documented using intermittent and 
ephemeral stream during fall/winter (Bourque 2008), but it is not clear whether 
these habitats are regularly used in Santa Clara County (Hayes and Jennings 
1988; Jennings and Hayes 1994; H.T. Harvey and Associates 1999). By 
including all stream types in the model we compensate for under-surveyed areas. 
Although secondary habitat (moderate gradient streams or rivers) may not 
support the species and likely have fewer conservation opportunities for this 
species, those areas were retained in the model output because occurrences have 
been documented in such habitat. 

Model Results 

Figure 2 shows the modeled potential habitat of the foothill yellow-legged frog 
within the study area.  Primary habitat appears to be present in portions of stream 
habitats with low gradients that are more likely to be perennial.  Secondary 
habitat includes moderate gradient streams.  The known occurrences in the study 
area fall within the modeled habitat, including in many foothill streams near 
areas of primary habitat. 
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Figure 2
Foothill Yellow-Legged Frog Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Western Pond Turtle  
(Clemmys marmorata) 

Legal Status 
State:  Species of Special 

Concern; meets 
requirements as a rare, 
threatened, or 
endangered species 
under the California Environmental Quality Act (CEQA) 

Federal:  None 
Critical Habitat: N/A 
Recovery Planning: N/A 

Taxonomy 
Western pond turtle is the only species in its genus that occurs in the western 
United States.  This species occurs in 90% of its historic range in the Central 
Valley and west of the Sierra Nevada Range but in greatly reduced numbers 
(Jennings and Hayes 1994).  There are two recognized subspecies: the 
northwestern pond turtle (Clemmys marmorata marmorata) and the southwestern 
pond turtle (Clemmys marmorata pallida).  Genetic research supports the 
distinctiveness of the two subspecies (Gray 1995; Janzen et al. 1997).  The 
taxonomy is currently under review.  A summary of this is outlined by 
NatureServe (2006).  Descriptions of the species’ physical characteristics can be 
found in Stebbins (2003). 

Distribution 

General 

Historically, the western pond turtle had a relatively continuous distribution in 
most Pacific slope drainages from Klickitat County, Washington, along the 
Columbia River (Slater 1962) to Arroyo Santo Domingo, northern Baja 
California, Mexico.  In California, it was historically present in most Pacific 
slope drainages between the Oregon and Mexican borders (Jones & Stokes 
2004).  The area of the Central Valley of California between the American River 
drainage and the Transverse Ranges is considered a zone of intergradation 
between the two subspecies (Seeliger 1945; U.S. Fish and Wildlife Service 1999) 
(Figure 1). 
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Occurrences within the Study Area 

Historical 

There are 53 documented occurrences within the study area (California Natural 
Diversity Database 2006).  Of those 53, only 3 were documented before 1985.  
Though this species is thought to be historically abundant within the study area, 
there is little information to justify this claim.  The fact that the species persists in 
highly altered aquatic habitat (e.g., channelized waterways and reservoirs) lends 
support to the idea that it was more abundant when these habitats were in a more 
natural state. 

Recent 

There are 50 known recent occurrences of this species within the study area 
(California Natural Diversity Database 2006).  All of these occurrences were 
assumed to be extant at the time of documentation.  Nearly all were recorded 
with fair to excellent confidence, leaving only one with poor confidence and 
seven with unknown confidence.  The majority (37) of the occurrences were 
recorded in the southern half of Santa Clara County.  Most are associated with 
reservoirs or creeks (namely Uvas and Llagas Creeks) as they enter reservoirs.  
The occurrence data may be bias in favor of areas where observers are likely to 
make incidental observations (reservoirs, Henry W. Coe State Park, and other 
park facilities).  Western pond turtles have been documented throughout the 
Coyote Creek drainage from the upper reaches in Henry W. Coe State Park to the 
urbanized reaches in San José (California Natural Diversity Database 2006). 

Natural History 

Habitat Requirements 

Western pond turtles occur in a variety of aquatic habitats from sea level to 
elevations of 6,500 feet.  They are found in rivers, streams, lakes, ponds, 
wetlands, reservoirs, and brackish estuarine waters (Holland 1994; Jennings and 
Hayes 1994).  Western pond turtles use aquatic habitats primarily for foraging, 
thermoregulation, and avoidance of predators.  They prefer habitats with large 
areas for cover (such as logs, algae, and vegetation) and basking sites (such as 
boulders or other substrates).  The species has been observed to avoid areas of 
open water lacking these habitat features (Holland 1994).  Both adult and 
juvenile turtles favor aquatic habitats with access to areas of deep, slow water 
with underwater refugia.  Hatchlings are relatively poor swimmers and tend to 
seek areas with shallow, warm water, free of predatory aquatic vertebrates, with 
at least some aquatic vegetation (Reese 1996; Holland 1994; Jones & Stokes 
2004). 

Western pond turtles overwinter in both aquatic and terrestrial habitats.  Aquatic 
refugia consist of rocks, logs, mud, submerged vegetation, and undercut areas 
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along banks.  Terrestrial overwintering habitat consists of burrows in leaf litter or 
soil.  The presence of a duff layer seems to be a general characteristic of 
overwintering habitat (Jones & Stokes 2004; Holland 1994; Davis 1998). 

Table 1.  Land Cover Type Associations for Western Pond Turtle 

Land Cover Type Land Cover Use 
Habitat 
Designation Habitat Parameters Rationale 

Wetlands Foraging, 
thermoregulation, 
refuge 

Primary Cover and basking sites Holland 1994 

Aquatic Foraging, 
thermoregulation, 
refuge 

Primary Cover and basking sites Holland 1994 

Shrub dominated Nesting Primary Sunny and relatively 
undisturbed 

Rathbun et al. 2002; 
Jennings and Hayes 1994 

Herbaceous 
dominated 

Nesting Primary Sunny and relatively 
undisturbed; some grazing is 
tolerated 

Rathbun et al. 2002; 
Jennings and Hayes 1994 

Riparian woodland Refugia, 
thermoregulation 

Secondary Well developed riparian 
corridor protects aquatic 
habitats 

Holland 1994;  
Jennings and Hayes 1994 

Riparian scrub Refugia, 
thermoregulation 

Secondary Well developed riparian 
corridor protects aquatic 
habitats 

Holland 1994;  
Jennings and Hayes 1994 

 

Reproduction 

Western pond turtles first breed at 10 to 14 years of age (U.S. Fish and Wildlife 
Service 1999; Stebbins 2003).  Most females lay eggs in alternate years.  Clutch 
size ranges from 1 to 13 eggs, with larger females generally laying larger 
clutches (Holland 1985a, 1991a).  Gravid females leave drying creeks from May 
through July to deposit their eggs in sunny, upland habitats, including grazed 
pastures and agricultural fields (Crump 2001).  Nesting has been reported to 
occur up to 402 meters (1,391 feet) from water (Jennings and Hayes 1994) but is 
usually closer, averaging 28 meters (92 feet) from aquatic habitat (Rathbun et al. 
2002).  Incubation lasts 80 to 100 days, and the normal hatch success is 
approximately 70%.  Nest predation rates are high, and complete failure of nests 
is common. 
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Table 2.  Key Seasonal Periods for Western Pond Turtle 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Nesting              
Movement to nest sites             
Hatching and dispersal             
Sources:  Jennings and Hayes 1994; Rathbun et al. 2002; Jones & Stokes 2004. 

 

Movement 

Western pond turtles utilize a home range on the order of several hundred meters 
(Holland 1994), with males using a larger aquatic home range than females.  
Individuals may occasionally make sporadic long-distance aquatic movements 
outside their home range (Holland 1994).  Gravid females usually leave the water 
to nest on land in the late afternoon or evening, returning to the water by 
morning, although this is quite variable (Crump 2001).  Nest sites have been 
found as far as 400 meters from the water (Reese 1996).  Reese (1996) found that 
over the summer months (May–September), juvenile turtles have an average 
maximum movement of approximately 84 meters.  Their mean weekly aquatic 
travel is 19.9 meters.  Their home range is smaller than that of adults but larger 
than previously recognized and also includes terrestrial components (Reese 
1996).  Juveniles sometimes travel back and forth between low-flow portions of 
the river and adjacent ponds. 

Table 3.  Movement Distances for Western Pond Turtle 

Type  Distance/Area Location of Study Citation 
Home range (aquatic) >100m from watercourse 

to upland 
Oregon Holland 1994 

Movement to nesting sites 
from watercourse 

Up to 400m Northern California Reese 1996 

Movement to overwintering 
sites from home range 

~167m Northern California Reese 1996 

 

Ecological Relationships 

Western pond turtles are considered dietary generalists, but they do not select 
food items based on general availability (Bury 1986).  This species prefers live 
prey, which it captures by opportunistic foraging tactics.  Individuals will also 
scavenge carrion and browse on plant material.  Prey items are ingested in the 
water; it appears this species is unable to swallow in air (Holland 1994).  
Preferred food items include aquatic insect larvae, crustaceans (cladocerans and 
crayfish), and annelids.  Small vertebrates (including Rana boylii tadpoles and 
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egg masses) have been found during gut content analysis of C. marmorata, but it 
is unclear whether these were ingested as prey or carrion (Bury 1986; Holland 
1994). 

Several common predator prey on western pond turtles.  These predators include, 
but are not limited to raccoon (Procyon lotor), coyote (Canis latrans), grey fox 
(Urocyon cinereoargenteus), and feral and domestic dogs (Canis familiaris) 
(Holland 1994).  Adult turtles often show scarring on the shell and/or missing 
limbs, indicating attempted predation. 

Hatchlings are especially vulnerable to predators because their shell is soft and 
they can be swallowed whole.  Overland movements from the nest site to the 
aquatic habitat expose turtles to a wide range of terrestrial predators.  Holland 
(1994) found a six-fold greater scarring rate on females and attributed it to 
greater exposure to predators during nesting movements.  Exotic aquatic 
predators, such as bullfrogs (Rana catesbeiana) and largemouth bass 
(Micropterus salmoides), can be especially effective at reducing recruitment in 
this species when turtles arrive at the preferred aquatic microhabitat after leaving 
the nest site (Holland 1994). 

Population Status and Trends 
Global:  Declining (Bury 1986; NatureServe 2006) 
State:  Unknown 
Within Study Area:  Unknown 

The species is declining throughout its range, more so in Washington and Oregon 
than in California (NatureServe 2006).  The status of the population in California 
is not well understood but decline is generally attributed to a loss of nesting 
habitat (see below). 

Threats 

Numerous factors, including loss, degradation, and fragmentation of habitat; 
disease; introduced predators and competitors; and other natural and 
anthropogenic conditions present ongoing threats to western pond turtles 
throughout 75–80% of its range (U.S. Fish and Wildlife Service 1999; Holland 
1991a). 

Recent studies describe populations that have adults but few juveniles, indicating 
that little or no reproduction is taking place (Jones & Stokes 2004).  Because 
pond turtles are long-lived, non-reproducing populations may persist in isolated 
wetlands long after recruitment of young has ceased (Holland 1991a; Jennings 
and Hayes 1994; U.S. Fish and Wildlife Service 1999). 
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Data Characterization 
Currently, the sizes and densities of western pond turtle populations in California 
are not well known.  Information on dispersal, population structure, population 
dynamics, and the nature and dynamics of environmental factors affecting 
populations (including edge effects) is needed to effectively design and 
implement conservation plans.  In addition, the current genetic diversity of 
existing populations should be investigated to determine metapopulation status, 
gene flow between populations, and long-term population viability. 

Existing Conservation Actions in the Study Area 
There are currently no known conservation actions in the study area that target 
this species.  However, any creek or stream restoration that returns altered 
aquatic systems to a natural setting will benefit the western pond turtle. 

Modeled Habitat Distribution in Study Area 

Model Description 

Model Assumptions 

Primary Habitat—Nest Sites, Basking, Overwintering 
All ponds, streams, canals/ditches, and coastal and valley freshwater marsh are 
considered primary habitat.  In addition, areas within 150 feet of these landcover 
types are considered suitable nesting and overwintering habitat.  There would be 
an exception to this rule if the landcover within this 150 feet buffer consisted of 
rock outcrops, vineyards, orchards or urban areas. 

Secondary Habitat—Nest Sites and Movement 
Movement habitat includes all land cover types within 1,200 feet of primary 
habitat with the exception of areas within this buffer that consist of rock 
outcrops, vineyards, orchards or urban areas. 

Rationale 

The western pond turtle is a thoroughly aquatic turtle of ponds, marshes, rivers, 
streams, and irrigation ditches with aquatic vegetation (Jennings and Hayes 
1994).  Gravid females oviposit in sunny upland habitats, on grassy banks and in 
grazed pastures.  Nesting has been reported to occur up to 402 meters (1,391 feet) 
from water (Jennings and Hayes 1994), but is usually closer, averaging 28 meters 
(92 feet) from aquatic habitat (Rathbun et al. 2002).  To accommodate this range 
but remain conservative, a buffer distance of 150 feet from all aquatic habitat was 
used to model primary habitat for this species.  Nests have been observed in 
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many soil types, from sandy to very hard.  Soil must usually be at least 10 cm 
(4 in) deep for nesting, and nests must have a relatively high internal humidity 
for eggs to develop and hatch properly (Zeiner 1988).  To account for long-
distance dispersal to nest sites or movement between water bodies, the distance 
of 1,200 feet from all aquatic habitat was used to model habitat suitable for this 
purpose.  Though this is not all inclusive of the documented 1,391 foot dispersal 
by Jennings and Hayes (1994), it likely still overestimate the actual upland 
habitat use by this species. 

Model Results 

Figure 2 shows the modeled potential habitat of the western pond turtle within 
the study area.  Primary habitat is prevalent in the study area due to the 
abundance of streams and ponds, particularly in the areas above the valley floor.  
Movement habitat is found throughout the western and eastern portions of the 
study area adjacent to streams and ponds.  The documented occurrences of 
western pond turtle in this study area correspond well to locations within the 
identified suitable habitat and movement corridors. 
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Western Burrowing Owl  
(Athene cunicularia hypugaea) 

Legal Status 
State:  Bird Species of Special Concern, Second 

Priority (Shuford and Gardali 2008) 
Federal:  Migratory Bird Treaty Act 

(16 USC 703–712); National Bird of 
Conservation Concern (U.S. Fish and 
Wildlife Service 2002) 

Critical Habitat:  N/A 
Recovery Planning:  N/A 
Notes: The burrowing owl has been included on the list of California Species of 

Special Concern since 1978 (Remsen 1978; Shuford and Gardali 2008).  
In 2003 a petition to list the burrowing owl as threatened or endangered 
under the California Endangered Species Act (Center for Biological 
Diversity et al. 2003) was rejected by the California Fish and Game 
Commission (Miller 2007).  Another petition could be submitted and the 
owl’s status could change. 

Taxonomy 
Up to 21 subspecies of burrowing owls have been recognized (Clark 1997), but 
only one subspecies (Athene cunicularia hypugaea) occurs in North America 
west of the Great Plains (Haug et al. 1993).  Descriptions of the species’ physical 
characteristics, behavior, and distribution are provided in a variety of field guides 
(e.g., Peterson 1990; Sibley 2000; National Geographic 2002). 

Distribution and Abundance 

Distribution 

The western burrowing owl is found throughout non-mountainous western North 
America, from the Great Plains grasslands in southern portions of the western 
Canadian provinces south through the U.S. into Mexico (Haug et al. 1993).  
Other burrowing owl subspecies occur in arid, open habitats in Florida, the 
Caribbean Basin, and South America (Haug et al. 1993; Clark 1997) (Figure 1). 

In California, the burrowing owl’s range extends throughout the lowlands from 
the northern Central Valley to Mexico, with a small (perhaps extirpated) 
population in the Great Basin bioregion in northeast California (Cull and Hall 
2007) and the desert regions of southeast California (Gervais et al. 2008).  
Breeding burrowing owls are absent from the coast north of Sonoma County and 

© 2005 Tom Greer 
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from high mountain areas, such as the Sierra Nevada and the Transverse Ranges 
extending east from Santa Barbara County to San Bernardino County (Gervais et 
al. 2008). 

A statewide survey of burrowing owl abundance and distribution, exclusive of 
northeastern California and the eastern deserts, conducted by The Institute for 
Bird Populations from 1991–1993 (DeSante et al. 2007), showed that the 
distribution and abundance of burrowing owls in California was not uniform and 
owl numbers and densities varied considerably among and within the regions 
surveyed (see below). 

Although the overall range of the burrowing owl in California has not drastically 
changed since summarized by Grinnell and Miller (1944), the species has 
disappeared as a breeding bird from portions of its former range (Center for 
Biological Diversity et al. 2003; DeSante et al. 2007; Miller 2007; Gervais et al. 
2008).  The statewide survey indicated that breeding burrowing owls had 
disappeared from the central coast (Marin, San Francisco, Santa Cruz, Napa, and 
coastal San Luis Obispo counties), Ventura County, and the Coachella Valley.  
At the time of the statewide survey, breeding owls had nearly been extirpated 
from Sonoma, Santa Barbara, Orange, coastal Monterey and San Mateo counties, 
where only one to two known breeding pairs remained (DeSante et al. 2007).  
The listing petition (Center for Biological Diversity et al. 2003; Miller 2007) 
suggested that breeding burrowing owls have functionally disappeared from 22% 
of their former range and continue to decline in an additional 23% of their range. 

Abundance 

Burrowing owls were first mentioned to be declining in several regions in 
California as early as the 1940s by Grinnell and Miller (1944) who noted that 
burrowing owls were becoming scarce in more settled parts of the state due, in 
some part, to ground squirrel shooting and eradication.  All of the available 
information suggests that burrowing owl populations in several parts of the state 
declined during the second half of the 20th century.  The annual Christmas Bird 
Count records from 1954 to 1986 showed significant owl declines in California, 
beginning in the 1970s (James and Ethier 1989).  Most ornithologists agree that 
the species has been declining over the past forty years in many parts of the state 
(Gervais et al. 2008). 

DeSante et al. (2007) estimated the state’s burrowing owl population at 9,266 
pairs with 71% (6571 pairs) of California's burrowing owls (exclusive of 
northeastern California and the eastern deserts) occurring in the Imperial Valley 
(which is less than 3% of California) and 24% in the Central Valley.  The 
remaining 5% were in the western part of the state in the San Francisco Bay area, 
the central coast, and southern California.  They also concluded that 92% of the 
breeding owls in California occurred in lowland areas generally below 200 feet 
(60 meters) elevation. 

The burrowing owl population in the San Francisco Bay area, estimated at 165 
breeding pairs in the early 1990s (DeSante et al. 1997; DeSante et al. 2007) was 
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thought to have declined 50% between the 1980s and early 1990s.  Breeding 
owls were greatly reduced in numbers or extirpated from many portions of the 
San Francisco Bay area (DeSante et al. 1997; DeSante et al. 2007; Townsend and 
Lenihan 2007).  Likewise, breeding owls have declined or disappeared 
throughout southwestern California (Kidd et al. 2007; Lincer and Bloom 2007; 
Miller 2007). 

Occurrences within the Study Area 

Historical 

At the beginning of the 20th century, the burrowing owl was recognized as a 
common bird of Santa Clara County (Price 1898; Fisher 1904; Van Denburgh 
1899).  Several years later, Grinnell and Wythe (1927) still found that owls were 
a “fairly common resident in the drier, unsettled interior parts of the region,” 
being most abundant in Alameda, Contra Costa and Santa Clara counties.  In 
1951, Sibley still saw adults and young at a location in what is now downtown 
San José (Sibley 1952). 

Early references to the status of burrowing owls in the San Francisco Bay area 
(Grinnell and Wythe 1927; Grinnell and Miller 1944) consisted of qualitative 
comments on owl distribution and numbers rather than numerical population 
estimates because there had been no systematic population surveys.  The pattern 
of land use practices and their effects on owl habitat since the 1960s provides a 
source of information about general trends in owl numbers.  In the 1960s land 
use (evident in historical aerial photographs) in the Santa Clara Valley was 
primarily agricultural with orchards and row crops most common.  The process 
of converting orchards to other uses, including commercial development, and 
abandoning agricultural uses, beginning in the late 1960s and early 1970s, 
probably increased burrowing owl nesting opportunities.  Orchards cleared for 
development temporarily transformed unsuitable habitat into owl foraging 
habitat.  Such areas became nesting habitat for owls as soon as they were 
colonized by ground squirrels (which were ubiquitous) as long as the vegetation 
was maintained short.  Nesting owls often occupied such lands the first spring 
after orchard removal.  With hundreds of burrowing owls nesting in the region, 
lands cleared of orchards were well within dispersal distance for young from 
nearby territories. 

In the 1970s, burrowing owls occurred along the west side of the San Francisco 
Bay where there were perhaps two dozen pairs in all of south San Francisco, San 
Mateo, and Redwood City baylands.  Owls became much more common moving 
south around the south end of the bay where there were dozens of pairs in several 
colonies immediately upland of the baylands in Palo Alto, Mountain View, 
Sunnyvale, Santa Clara, Alviso, San José, Milpitas, and Newark.  Moving up the 
east side of the bay owls again became less common with perhaps less than two 
dozen pairs in the Hayward and San Leandro baylands, and small colonies at the 
Oakland Airport (Thomsen 1971) and Alameda Naval Air Station. 
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Owls occupied cemeteries, golf courses, road medians, margins of landfills, and 
other types of grassland-dominated open space in this region.  Owls also 
occupied airports (Thomsen 1971; Trulio 1994; Barclay 2007), railroad yards, 
and fallow agricultural fields.  Development has greatly reduced, and in most 
areas entirely eliminated, burrowing owl habitat since the 1970s.  Trulio (1998) 
sampled sites known to be occupied by burrowing owls in the Silicon Valley and 
reported that during the years where data was collected (1981–1988, 1995, and 
1998), 70 (57%) of the 123 sites were developed.  South of San José in the Santa 
Clara Valley, burrowing owl abundance declined and the species occurred in 
more widely scattered colonies or individual pairs, as in Morgan Hill, until the 
early 2000s (California Natural Diversity Database 2009). 

We have no precise estimates of the burrowing owl population in the San 
Francisco Bay area in the second half of the 20th century because there had been 
no systematic population surveys until 1991–1993 (DeSante et al. 1997; DeSante 
et al. 2007).  The burrowing owl population in the entire south San Francisco Bay 
area was probably in the neighborhood of 1000 pairs in the 1970s and by 1980 
perhaps only 250 pairs remained (Albion Environmental, Inc. 2000a). 

DeSante et al. (1997) estimated there were 873 pairs of owls in central California 
(i.e., Outer Coast, San Francisco Bay area, Central Valley) in the early 1990s.  
Estimates of the numbers in the San Francisco Bay area were 153 pairs (DeSante 
et al. 1997) and 165 (DeSante et al. 2007).  Results of the statewide survey 
suggested that there had been approximately 50% declines in both the numbers of 
owls and the number of breeding groups in the San Francisco Bay area from the 
period 1986–1991 (DeSante et al. 1997; DeSante et al. 2007).  Generally, 
burrowing owls were most abundant in colonies in grasslands growing on the 
alluvial plain surrounding the south end of San Francisco Bay immediately 
upland of south bay marshes (i.e., baylands), and few owls occurred above 
200 feet elevation in this region (DeSante et al. 1997; DeSante et al. 2007). 

Recent 

Santa Clara County 
As of July 2009, there were 53 occurrences of burrowing owls in Santa Clara 
County in the California Natural Diversity Database (California Natural 
Diversity Database 2009).  Many of these occurrence records include sightings of 
several breeding individuals over multiple years.  Forty-nine (95%) of the extant 
occurrences have been reported in the study area since 1990.  Burrowing owls 
were commonly encountered during environmental assessments for development 
projects throughout the Santa Clara Valley.  However, in many cases survey 
results were not reported to the California Natural Diversity Database, so this 
source of information is incomplete and cannot be used to derive population 
estimates or trends. 

Using information from various unpublished sources, the burrowing owl 
population in Santa Clara County in 1997 was estimated to range from 120 to 
141 pairs (Table 1; Albion Environmental, Inc. 2000a).  Most of these owls 
occurred at 12 locations where there was more than one pair.  At least 10 of these 
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locations could be termed colonies averaging five or more pairs.  Approximately 
one-third of the county population (43–47 pairs) occurred within the City of San 
José (Table 1; Albion Environmental, Inc. 2000a).  The Santa Clara Valley Water 
District performed surveys at 41 sites throughout Santa Clara County in the 
summer of 1998, but detected no burrowing owls at any of these sites, nor in 
potential habitats adjacent to the project sites (Santa Clara Valley Water District 
1998).  A survey of 53 sites in the City of San José in 2000 estimated 39 to 
40 pairs of owls (Table 1; Albion Environmental, Inc. 2000b). 

The HCP/NCCP area was surveyed for breeding burrowing owls from 26 May to 
23 July 2008 (Albion Environmental, Inc. 2008a).  This survey was conducted at 
96 locations: 84 locations inside the HCP/NCCP area and 12 immediately outside 
the northern and southern boundaries of the HCP/NCCP area where breeding 
owls were known to occur, i.e., Alviso environs and northern San Benito County.  
This survey resulted in an estimate of 19–20 pairs in the HCP/NCCP area, 20 to 
21 pairs in the City of San José (includes pairs in Alviso outside the plan area) 
and 21 to 23 breeding pairs when including pairs observed just outside the north 
and south HCP/NCCP plan area boundaries (Table 1).  However, all except two 
breeding pairs in the plan area were located on either San José International 
Airport or north San José/Alviso (Albion Environmental, Inc. 2008a). 

Owls were observed at 10 (10%) of the 96 locations surveyed.  Survey results 
were sufficient to conclude that owls were absent at 61 (64%) of the locations 
surveyed and burrowing owl presence/absence was inconclusive (because of 
limited access or visibility) at 25 (26%) of the locations surveyed.  Twenty-two 
(23%) of the locations surveyed were completely developed and contained no 
habitat for burrowing owls (Albion Environmental, Inc. 2008a). 

Table 1.  Pairs of burrowing owls known in the City of San José in 1997, 2000 and 2008 

Location 
Number of pairs 

1997* 2000** 2008 
San José International Airport 15 21 8 
Alviso including Water Pollution Control Plant buffer lands 17 14–15 7 (3 single adults) 
Undisclosed location 3–7 1 4–5 
Undisclosed location 3 1 1 
Single pairs at other locations 5 2 0 
Total pairs 43–47 39–40 20–21 pairs 

(3 single adults) 
 

 
In 2009, 10 locations where burrowing owls had been observed in 2008 or in 
recent years were surveyed again (Albion Environmental, Inc. unpublished data).  
Fifteen pairs comprised of 34 adults were recorded in the HCP/NCCP area and 
18 pairs, including three pairs observed outside the plan boundary, in northern 
San Benito County.  This suggests a further decline from the 19 to 20 pairs 
recorded in the plan area in 2008 (Albion Environmental, Inc. 2008a), However, 
the survey effort in 2009 was much less thorough than in 2008 and some 
breeding pairs may have been missed. 
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The City of San José is the only area for which estimates of the numbers of pairs 
of owls in 1997, 2000, and 2008 can be used to suggest a regional trend across 
this time period.  Based on an estimate of 43–47 pairs in 1997, 39–40 pairs in 
2000 and 20–21 pairs in 2008 the population in the City of San José has declined 
approximately 50% since 1997 (Table 1; Albion Environmental, Inc. 2000a, 
2000b, 2008a). 

Natural History 
The burrowing owl’s life history and reproductive strategy show that it is 
relatively short-lived, reaches sexual maturity at one year old, has high fecundity 
and breeding adaptations to take advantage of annual fluctuations in food supply 
(Newton 1977), and has low juvenile (i.e., first year) and moderate adult survival 
rates.  These characteristics suggest that burrowing owl populations should be 
expected to change in response to environmental conditions over short time 
periods. 

Habitat Requirements 

Throughout their range, burrowing owls require habitats with three basic 
attributes:  open, well-drained terrain; short, sparse vegetation generally lacking 
trees; and underground burrows or burrow facsimiles (Klute et al. 2003; Gervais 
et al. 2008).  During the breeding season, they may also need enough permanent 
cover and taller vegetation within their foraging range to provide them with 
sufficient prey, which includes large insects and small mammals (Haug et al. 
1993; Wellicome 1997).  Burrowing owls occupy grasslands, deserts, sagebrush 
scrub, agricultural areas (including pastures and untilled margins of cropland), 
earthen levees and berms, coastal uplands (especially by over-wintering 
migrants, California Natural Diversity Database 2009), and urban vacant lots, as 
well as the margins of airports, golf courses, and roads (Gervais et al. 2008). 

Vegetation 

Vegetative cover and height are significant factors due to the semi-fossorial 
nature and small size of the burrowing owl (Zarn 1974; Coulombe 1971; Green 
and Anthony 1989; Trulio 1994).  These owls prefer open habitats that afford 
visibility of approaching predators (Zarn 1974) or contain elevated perches for 
the same purpose (Green 1983).  However, they will tolerate tall vegetation 
(especially in the rainy season in the early part of the nesting cycle in California) 
if it is sparse or patchy with open spaces.  Low-growing vegetation may provide 
hiding sites for young owls (MacCracken et al. 1985) and increase hunting 
efficiency (Johnsgard 1988).  Green (1983) found that owls in Oregon avoided 
habitat with vegetation that impaired the owls’ horizontal visibility and did not 
provide elevated perches.  Owls will perch on raised burrow mounds or other 
topographic relief such as rocks, tall plants, fence posts, and debris piles to attain 
better visibility (Haug et al. 1993).  Tall or dense vegetative cover that prevents 
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visibility of approaching predators puts burrowing owls at a severe disadvantage.  
Green and Anthony (1989) found that owls selected areas for nesting with a 
greater percentage of bare ground than areas where owls did not nest.  In the 
Columbia Basin, an average of 28% cover in occupied owl habitat was reported 
(Green and Anthony 1989).  In Oklahoma, Butts (1973) reported that owls 
occupied areas where vegetation was 4 inches or less. 

At Moffett Federal Airfield in Santa Clara County, occupied burrowing owl 
habitat contained 44–57% cover, while the average cover in unoccupied fields 
was 85% (Trulio 1994).  Vegetation height averaged 5.6 inches directly around 
burrows in occupied habitat versus 10.4 inches in unoccupied fields (Trulio 
1994).  Owls are often found in human-altered habitats such as grazed areas, 
areas sprayed with herbicide, and areas where vegetation has been removed 
without harming burrows.  These conditions allow owls to stand near the burrow 
entrance and effectively watch for approaching predators (Coulombe 1971; 
Green and Anthony 1989; Trulio 1994).  Coulombe (1971) noted that burrowing 
owls abandoned their burrows when vegetation grew too thick or high. 

Burrows 

The presence of burrows, usually excavated by fossorial mammals such as 
ground squirrels or prairie dogs, is a critical component of suitable habitat for 
burrowing owls because burrows provide security for nesting and shelter from 
predators and weather.  Studies have found that burrow tunnel cross-sections 
averaged 4.7 by 7.5 inches (12 by 19 centimeters [cm]) (Martin 1973), and 
enlarged chambers used for nesting averaged 9.8 inches wide by 4.4 inches high 
(25 cm wide by 11 cm high) (Butts 1973).  Tunnels usually slant 15 degrees 
downward (Zarn 1974). 

Owls use burrows dug by other animals such as ground squirrels (Spermophilus 
spp.), badgers (Taxidea taxus), and prairie dogs (Cynomys spp.), kangaroo rats 
(Dipodomys spp.) and tortoises (Gopherus spp.) (Zarn 1974).  Burrowing owls in 
the western U.S. usually dig only to renovate and maintain their burrows, but 
they are capable of excavating entire burrows (Thomsen 1971; Barclay 2007).  
Owls often use unlined earthen banks along agricultural irrigation canals and 
ditches (Haug et al. 1993) especially in the Imperial Valley (Colombe 1971; 
DeSante et al. 2004; Rosenberg and Haley 2004).  Sandy, well-drained soils may 
be favored for burrows because of the ease of enlargement and rapid drainage 
after rainfall (Johnsgard 1988).  A family group may use up to 10 different 
burrow entrances in one year (Winchell 1994; Johnson 1986). 

At Moffett Federal Airfield, Trulio (1994) reported an average burrow density of 
63 burrows/acre in fields where owls nested.  Burrow density was much higher 
around active owl nests, where the average burrow density was approximately 
200 burrows/acre in a 24-foot radius around active nests (Trulio 1994).  In fields 
not occupied by owls for 5 years, the average burrow density was 7 burrows/acre.  
Coulombe (1971) reported that the number of available burrow sites was 
apparently the major factor controlling the abundance of burrowing owls in the 
Imperial Valley of California.  Grant (1965) indicated that nesting areas are 
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always in the vicinity of perch sites such as fences, utility poles, or the raised 
mounds around rodent burrows.  Winchell (1994) observed 136 burrowing owls 
utilizing 224 separate burrows, 56 of which contained nests, showing that 
burrowing owls use more than one burrow within their home range.  Other 
studies have noted that it is common for juveniles to use satellite burrows farther 
away from the nest site as they begin to fly and disperse (Zarn 1974).  Rich 
(1984) found that 39% of burrows used by burrowing owls were reused the 
following year. 

In natural settings, burrowing owls often occupy burrows under protective 
surfaces such as rock (Rich 1984), lava flows (Gleason and Johnson 1985), and 
limestone (Coulombe 1971), perhaps as a protection against digging predators 
(Rich 1984) or collapse by natural processes.  In human-modified environments 
owls often use burrows under the edges of concrete, asphalt, and rubble piles. 

Burrowing owls also use artificial burrows installed to increase burrow 
availability (Collins and Landry 1977; Poulin 2000; Smith and Conway 2005; 
Barclay 2008), mitigate effects of development projects (Trulio 1995; Smith and 
Belthoff 2001), conserve individual colonies (Hjertaas 1997; Barclay 2007), 
facilitate reintroductions (Leupin and Low 2001; Martell et al. 2001; Poulin et al. 
2006), enhance conservation (Wellicome et al. 1997; Smith and Conway 2005; 
Smith et al. 2005), and enable research on aspects of breeding biology not easily 
studied in natural burrows (Henny and Blus 1981; Haug et al. 1993; Wellicome 
1997, 2005; Poulin and Todd 2006; Barclay 2008).  Barclay (2007) reported a 
43% occupancy rate of artificial burrows by adult owls during the nesting season 
at San José International Airport over an 11-year period. 

Table 2.  Habitat Associations for Western Burrowing Owl 

Land Cover 
Type Land Cover Use 

Habitat 
Designation 

Habitat 
Parameters Rationale 

Herbaceous 
dominated 

Nesting, shelter, 
refugia 

Primary Burrows mostly 
dug by other 
animals 
including the 
California 
ground squirrel 

The presence of nest burrows, dug by fossorial 
mammals such as ground squirrels, seem to be a 
critical requirement for burrowing owls.  
Typically forage in habitats characterized by low-
growing vegetation (Haug et al. 1993).  Often use 
unlined earthen banks along agricultural ditches 
vegetation (Haug et al. 1993) 

Agricultural Nesting, shelter, 
refugia 

Secondary See above See above 

Ruderal Nesting, shelter, 
refugia 

Secondary See above See above; may use urban levees if suitable 
burrows are available (Haug et al. 1993) 

Urban-
Suburban 

Nesting, shelter, 
refugia 

Secondary See above See above; may use urban levees if suitable 
burrows are available (Haug et al. 1993) 

Rural 
residential 

Nesting, shelter, 
refugia 

Secondary See above See above; may use urban levees if suitable 
burrows are available (Haug et al. 1993) 
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Diet 

Burrowing owls are opportunistic predators that will consume arthropods, small 
mammals, birds, amphibians, and reptiles (Haug et al. 1993; Karalus and Eckert 
1987; Gervais et al. 2008).  Owls typically forage in habitats characterized by 
low-growing, sparse vegetation (Haug et al. 1993).  Insects are often taken during 
the day, especially during the summer, while small mammals are taken at night.  
In California, crickets and meadow voles (Microtus sp.) were found to be the 
most common food items (Thomsen 1971).  Nocturnal foraging can occur up to 
several kilometers away from the burrow; and owls concentrate their hunting on 
uncultivated fields, ungrazed areas, and other habitats with an abundance of 
small mammals (Haug and Oliphant 1990).  In urban areas, burrowing owls are 
often attracted to streetlights, where insect prey congregates. 

Reproduction 

Burrowing owls reach sexual maturity at one year of age.  Nesting in California 
generally runs from February through August, with peak activity from mid-April 
to mid-July (Zeiner et al. 1990; Thomsen 1971; Gervais et al. 2008).  Burrowing 
owls are primarily monogamous and typically breed once per year; however, 
Gervais and Rosenberg (1999) reported burrowing owls producing a second 
brood of young in the Central Valley.  Clutch sizes range from one to eleven eggs 
(Murray 1976) and average eight eggs (Haug et al. 1993).  The number of eggs 
laid is affected by prey abundance: the more food that is provided to the female 
the more eggs tend to be laid (Wellicome 1997).  Incubation lasts 28–30 days.  
Females supplemented with food can have higher reproductive success than 
females without supplemented food, which may explain poor reproductive 
success in areas with low-quality foraging habitat (Wellicome 1997).  An average 
of 78% of potentially reproductive pairs at Moffett Airfield (Trulio 1994, 1997) 
produced emergent young over seven breeding seasons.  Trulio and Chromczak 
(2007) reported an average of 51% of urban nests produced young compared to 
45% of parkland nesting successful over a seven year period in northern Santa 
Clara County. 

The female performs all the incubation and brooding and stays in the burrow 
nearly continuously while the male does the provisioning.  Because incubation 
begins before the clutch is complete, eggs hatch asynchronously.  Asynchronous 
hatching is an adaptation to annual variation in prey abundance, whereby more 
young can be raised during years when prey is plentiful (Newton 1977, 1979; 
Wellicome 2005).  The young begin emerging from the nest burrow when about 
two weeks old, and they remain closely associated with the nest burrow or nearby 
satellite burrows for several weeks (Thomsen 1971).  As the young mature they 
begin venturing farther from the natal burrow, sometimes abandoning it entirely 
and moving to a satellite burrow(s).  Young burrowing owls fledge at 44 days but 
usually remain in the natal territory, and as they mature they join the adults in 
foraging flights at dusk (Rosenberg et al. 1998). 
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Table 3.  Key Seasonal Periods for Western Burrowing Owl 

 Jan Feb Mar April May June July Aug Sep Oct Nov Dec 
Breeding             
Migration             
Winter Movements             
Source:  Haug et al. 1993. 

 

Territory and Home Range 

Thomsen (1971) calculated an average territory size (defended area around the 
nest burrow) of 1.98 acres (range 0.1–4.0 acres) for six territories studied at the 
Oakland, CA, Airport.  Rosenberg and Haley (2004) reported average nearest 
neighbor distances from 125–166 meters (410–546 feet.) in the Imperial Valley.  
Martin (1973) reported an average distance of 545 feet between occupied 
burrows in New Mexico, yielding an estimated territory of 5.4 acres. 

Home range, which is the entire area of an animal’s movements for foraging, 
roosting, nesting and raising young, likely varies depending on local habitats 
present and local prey resources (Gervais et al. 2008).  Rosenberg and Haley 
(2004) reported estimates of 114 hectares (280 acres) for the area traversed and 
45 hectares (111 acres) for the area used by burrowing owls in the Imperial 
Valley.  Rosenberg and Haley (2004) found that >80% of nocturnal foraging of 
telemetered owls in the Imperial Valley was within 600 meters of the nest, but 
long-distance movements also occurred.  Home ranges for six radio-marked owls 
in Saskatchewan ranged from 35 to 1,200 acres with an average of 595 acres 
(Haug and Oliphant 1990).  Activity data in this study showed that owls spent 
most of the daylight hours within 164 feet of the nest burrow and never traveled 
farther than 820 feet of the nest burrow during the day.  Nocturnal activity data 
showed owls flew long distances to forage at night (maximum of 8859 feet, 
1.6 miles) from their nest, but 95% of movements were within 1968 feet 
(0.4 miles) from their nest (Haug and Oliphant 1990). 

Movement, Migration, and Dispersal 

California supports year-round resident burrowing owls and over-wintering 
migrants (Gervais et al. 2008).  Dispersal in burrowing owls that nest in 
California is variable depending on location and the age of the owls.  Many owls 
remain resident throughout the year in their breeding locales (especially in 
central and southern California) while some apparently migrate or disperse in the 
fall (Haug et al. 1993; Coulombe 1971; Barclay et al. 2007).  Owls breeding in 
northern California locales and at higher altitudes (e.g., Modoc Plateau) are 
believed to move south during the winter (Grinnell and Miller 1944; Zeiner et al. 
1990).  Thomsen (1971) reported that owls stayed on their breeding grounds in 
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Oakland during the winter and remained in their burrows in the daytime.  Other 
researchers report that burrowing owls may “wander” during the winter months, 
occasionally appearing and disappearing from their breeding grounds (McCaskie 
et al. 1988; Martin 1973).  Rosier et al. (2006) reported post-breeding dispersal 
ranging from 0.2 to 53 km for adult male burrowing owls in the Carrizo Plain 
(San Luis Obispo County). 

Several years of year-round monitoring at Moffett Federal Airfield (Trulio 1994) 
and Mineta San José International Airport (Barclay 2007) show that the number 
of owls observed declines during the fall and winter months beginning in October 
and lasting into March.  This information does not prove that owls actually leave 
during the winter (see banding summary below); they could be simply less 
visible, as shown by LaFever et al. (2008) and suggested by Thomsen (1971) and 
Coulombe (1971), because they spend more time in their burrows during the day.  
Trulio (1994) reported that the number of burrows used at Moffett Federal 
Airfield did not decline during the winter, suggesting owls are less visible during 
the winter months.  In central California, burrowing owls occur only as winter 
visitors in some coastal areas that appear to contain suitable breeding habitat 
(California Natural Diversity Database 2009; Barclay unpublished data).  
Burrowing owls breeding north of California are believed to migrate south with 
some birds over-wintering in California (Coulombe 1971; Barclay et al. 2007). 

Recoveries of burrowing owls banded in California are another source of 
information about the nature of owl migration and dispersal.  The U.S. 
Geological Survey Bird Banding Laboratory records (through August 2003) 
contained 106 encounters of 4708 burrowing owls banded in California (Barclay 
et al. 2007).  Seventy-five (71%) of these encounters occurred in the same 10-
minute block of longitude and latitude where the owls were banded, and 27 
(25%) occurred in the 10-minute block adjacent to where they were banded.  Of 
the remaining four encounters of owls that were banded and recovered in 
California, all were less than 95 km from the block where they were banded 
(Barclay et al. 2007).  Recoveries included four records of owls that were banded 
outside California (two in Idaho, one in Washington, one in British Columbia) 
and recovered in California.  Two owls banded in California were encountered 
outside the state: an owl banded in June 1975 in coastal southern California 
(Orange County) was recovered in November 1975 at an unspecified location in 
Mexico; the other was banded in October 1965 in Orange County (in the same 
10-minute block as the owl recovered in Mexico) and encountered two and a half 
years later (March 1968) in Nevada (Barclay et al. 2007). 

There were 1615 burrowing owls banded in the San Francisco Bay area through 
2003 (Barclay et al. 2007).  Although there have been numerous sightings of 
color banded owls near the locations where they were banded, there have been no 
sightings or recoveries of these banded owls outside the Santa Clara Valley 
reported (through August 2003) to the Bird Banding Laboratory (Barclay et al. 
2007).  Four burrowing owls banded at San José International Airport have been 
encountered at NASA/Ames Moffett Federal Airfield approximately 7.5 miles 
away.  These movements represent the longest distance movements of any of the 
over 700 burrowing owls banded at San José International Airport since 1993 
(Barclay et al. 2007; Barclay unpublished data). 
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Site Fidelity 

Burrowing owls exhibit strong site fidelity and return to nest in the same areas 
year after year (Martin 1973; Bent 1938; Zarn 1974).  Rosenberg and Haley 
(2004) reported that 85% of adults remained within 400 meters of the previous 
year’s nest in the Imperial Valley.  They observed that females tended to move 
greater distances between breeding seasons than males and distances were greater 
for owls that failed at nesting.  Owls often nest in the same burrows in 
subsequent years, although Rich (1984) reported that they tend to occupy the 
same burrows for one to three years before moving to other burrows.  Juvenile 
burrowing owls use satellite burrows during dispersal (Zarn 1974).  Rosier et al. 
(2006) reported variable post-breeding dispersal of adult owls in the Carrizo 
Plain (San Luis Obispo Co.).  Adults that failed at nesting tended to move greater 
distances, up to 53 km, than adults that were successful (Rosier et al. 2006). 

74% of occupied burrows were reoccupied at Moffett Airfield between 1992 and 
1994 (Trulio 1994).  Burrowing owls at Moffett used many of the same or nearby 
(within eyesight) burrows year after year.  Owls used 42 different burrows during 
this study.  Seven (17%) burrows were used all three years, and 24 (57%) were 
used only two of the three years.  Of the 11 burrows not reused, three were 
destroyed, two were only used during the early spring, and six were used for 
nesting only once. 

Burrowing owls that have been intentionally relocated have generally shown 
strong fidelity to the sites from which they were moved.  Feeney (1997) 
summarized the results of 14 relocations involving 104 owls that were relocated 
from 1–150 miles at different times of the year for various reasons.  Owls tended 
to remain at or return to their original sites when the “relocation” consisted of 
closing occupied burrows (i.e., eviction).  Owls transported to relocation sites 
tended to disappear from those sites shortly after release.  Four birds relocated 
48 km (30 miles) during the breeding season returned to their original sites the 
same day.  Bloom et al. (2003), summarizing results of burrowing owl 
translocations in southern California, suggested well-planned, pre-breeding 
season translocations from breeding enclosures are probably the best long-term 
management tool. 

Delevoryas (1997) reported on the active relocation of five pairs of owls at the 
beginning of the breeding season (February) in Santa Clara County.  Four pairs 
of owls relocated 19 miles, kept in aviaries, and released in March nested on the 
relocation site.  Two of the relocated pairs successfully raised young.  Three 
females that experienced failed nesting attempts returned to the capture site.  Six 
owls remained on the relocation site for one year, two were present two years 
later, and at least one owl was observed on the site four years later.  Failure to 
maintain habitat in appropriate condition for burrowing owls may have 
contributed to owls dispersing from the relocation site (Delevoryas 1997). 
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Table 4.  Movement Distances for Western Burrowing Owl 

Type  Distance/Area Location of Study Citation 

Home range (male) 

May forage over 2–3 square km during 
nesting season 

Saskatchewan Haug and Oliphant 1987 

114 hectares Imperial Valley, 
CA 

Rosenberg and Haley 2004 

Dispersal 

Juveniles disperse about 0.6 km from 
natal burrows after fledging 

Idaho King and Belthoff 2001 

Adults disperse an average of 3.1 km 
(range 0.2–53 km) 

Carrizo Plain, CA Rosier et al. 2006 

Migration Highly variable, little data; Bay Area 
birds may be year-round residents 

 Haug et al. 1993;  
DeSante et al. 1997; 
Harman and Barclay 1997 

 

Ecological Relationships 

In California western burrowing owls most commonly live in burrows created by 
California ground squirrels (Spermophilis beecheyi) (Gervais et al. 2008).  
Accordingly, the suitability and quality of burrowing owl habitat in the study 
area is closely and positively related to the occurrence and population health of 
ground squirrels in an area.  Burrowing owls and ground squirrels can co-inhabit 
the same burrow systems, but the frequency with which this occurs has not been 
measured, and underground interactions have not been studied.  Burrowing owls 
may compete incidentally with other predators such as coyotes, other owls and 
hawks, skunks, weasels, and badgers for rodents and a variety of insects 
(Rosenberg et al. 1998). 

Burrowing Owls and Development 

Wesemann and Rowe (1987) and Millsap and Bear (2000) studied the 
relationship between burrowing owl density and reproduction along an urban 
development gradient in Cape Coral, Florida where development ranged from 
<2% to >80%.  They found that burrowing owl density and productivity of 
successful nests increased until 45–60% of the landscape was developed, and 
above that level owl density and reproduction declined.  Wesemann and Rowe 
(1987) attributed the increase in owl density up to the 60% development level to 
increased prey abundance on developed lots containing irrigated landscape 
vegetation.  Above 60% development owl numbers declined even though prey 
abundance continued to increase.  Wesemann and Rowe (1987) concluded that, 
above 60% development, factors not related to food availability such as 
disturbance, burrow destruction, pets, collisions with automobiles, and reduced 
open space contributed to declining owl numbers. 

Analysis of the environment in terms of six basic habitat types (defined by 
classification of reflectance of a Landsat image, Buchanan 1996) around 
burrowing owl nesting locations in the Santa Clara Valley revealed there was an 
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average of 139.5 acres of burrowing owl habitat within 0.5 miles of 62 locations 
where owls nested in the Santa Clara Valley in 1991 (Albion Environmental, Inc. 
2000a).  This translates into about 28% burrowing owl habitat (as defined during 
image classification) in the area within 0.5 miles of known burrowing owl nests.  
This proportion of burrowing owl habitat would be a useful minimum threshold 
to consider when evaluating the suitability of candidate burrowing owl preserve 
lands.  This threshold of habitat availability could indicate that parcels much less 
than 139.5 acres where burrowing owls nest may be useful candidates for 
preservation, as long as the minimum threshold of habitat availability around 
those parcels is present. 

The relationship between burrowing owls and development in Florida may have 
operated in the northern Santa Clara Valley and contributed to higher burrowing 
owl numbers and densities when this portion of the valley was less developed.  
Recent trends in breeding burrowing owl numbers (Table 1) suggest the 
threshold of development has been passed.  The relationship between burrowing 
owl numbers and development and open space suggest the best remaining 
opportunities for burrowing owl habitat management and preservation are in the 
northern portion of the plan area, where there is more open space in the baylands. 

Survival and Causes of Mortality 

Survival 

Estimates of juvenile survival rates (i.e., during their first year of life) range from 
0.12 (Lutz and Plumpton 1997) to 0.30 (Thomsen 1971).  Adult survival rates 
have ranged from 0.42 (Johnson 1997) to 0.81 (Thomsen 1971).  Rosenberg and 
Haley (2004) reported annual survival rates of 0.65 for males and 0.62 for 
females.  The maximum known age of a wild burrowing owl is 11 years 
(Dunning 2001).  Recoveries of owls banded in California include an owl that 
was banded as a nestling and found dead seven years later (1974–1981) after 
being hit by an aircraft (Barclay et al. 2007).  There is little information on 
lifetime reproductive success (Haug et al. 1993). 

Causes of Mortality 

Causes of mortality in burrowing owls include predation (by hawks, owls, 
badgers, foxes, domestic cats, and others (Bent 1938; Coulombe 1971; Green 
1983; Haug et al. 1993), vehicular collisions, disease and parasites (Haug et al. 
1993).  Juvenile owls experience the greatest mortality (see above) during the 
post-fledging period (Clayton 1997).  Vehicular collisions, which accounted for 
25–60% of burrowing owl mortalities in three studies (summarized in Haug et al. 
1993), are a significant cause of mortality because burrowing owls habitually 
perch and hunt on roadways at night (Bent 1938; Haug et al. 1993).  Burrow 
destruction and other anthropogenic factors, especially during the breeding 
season, (e.g., agricultural and construction activity, disking, shooting, and pest 
control) also contribute to burrowing owl mortality (Zarn 1974; Thomsen 1971; 
Haug et al. 1993). 
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Some researchers have suggested that burrowing owls may be affected by 
secondary poisoning through ingestion of compounds used to control ground 
squirrels (Remsen 1978; Zarn 1974).  Two studies of the effects of strychnine to 
control ground squirrels on predatory birds (Schmutz et al. 1989; James et al. 
1990) did not document burrowing owl mortality due to strychnine.  However, 
James et al. (1990) concluded that strychnine could have sublethal effects on 
burrowing owls.  The potential for secondary poisoning of burrowing owls 
probably varies with the local prey base, the extent to which owls feed on the 
species being targeted for poisoning, and the type of control agents used.  James 
and Fox (1987) reported lower productivity and possible direct mortality of owls 
exposed to carbofuran pesticide used to control grasshoppers in Saskatchewan. 

Population Status and Trends 
Global:  Declining (NatureServe 2006) 
State: Priority 2 ( Shuford and Gardali 2008) 
Within Study Area:  Declining 

Threats 

The most immediate threats to the burrowing owl are the conversion of grassland 
habitat to urban and agricultural uses other than livestock grazing and the loss of 
suitable agricultural lands to development (Gervais et al. 2008).  Equally 
important is the loss of fossorial rodents, such as ground squirrels, across much 
of the owl’s historical range (Gervais et al. 2008).  Eradication programs have 
decimated populations of these rodents and have in turn disrupted the ecological 
relationships on which owls depend; because western burrowing owls typically 
need other animals to dig their burrows, the loss of fossorial rodents limits the 
extent of year-round owl habitat throughout their range (Haug et al. 1993). 

Data Characterization 
As of July 2009, there were 53 occurrences of burrowing owls in Santa Clara 
County in the California Natural Diversity Database (2009).  Existing 
information, including surveys for nesting owls in the plan area in 2008 (Albion 
Environmental, Inc. 2008a) should be sufficient to evaluate the population status 
of this species in the planning area; however, much of the HCP/NCCP planning 
area includes private lands that have not been surveyed systematically for this 
species. 
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Existing Conservation Actions in the Study Area 
The City of San José prepared a draft burrowing owl habitat conservation 
strategy and implementation plan in 2000 (Albion Environmental, Inc. 2000a), 
but the City Council did not adopt it.  The City of San José passed a disking 
ordinance (Chapter 9.54) in 2000 prohibiting disking in most of the city.  Mineta 
San José International Airport has been implementing a burrowing owl 
management program since the mid-1990s (Barclay 2007). 

In 2003, the City of Morgan Hill adopted a citywide burrowing owl habitat 
mitigation plan.  In October 2003, the also city adopted an ordinance making it 
unlawful for anyone to disk, plow, or otherwise break into or turnover soil on any 
property within the city if the land meets certain criteria for burrowing owl 
occupancy. 

Most of the research studies emphasize nest site selection, passive relocation, use 
of artificial burrows, reproductive success, dispersal, and foraging behavior.  
Common management efforts employed to conserve existing burrowing owl 
colonies include prevention of all disturbance during the nesting season, 
installation of permanent artificial burrows (Barclay 2007, 2008), and 
management of the vegetation around the burrows by mowing or controlled 
grazing. 

Delevoryas (1997) reported on the active relocation of five pairs of owls at the 
beginning of the breeding season (February) in 1990 in Santa Clara County.  
Four pairs of owls relocated 19 miles, kept in aviaries, and released in March 
nested on the relocation site.  Two of the relocated pairs successfully raised 
young.  Three females that experienced failed nesting attempts returned to the 
capture site.  Six owls remained on the relocation site for one year, two were 
present two years later and at least one owl was observed on the site four years 
later.  Failure to maintain habitat in appropriate condition for burrowing owls 
may have contributed to owls dispersing from and not returning to the relocation 
site (Delevoryas 1997). 

Burrowing Owl Conservation and Management 
Activities 

Burrowing owl conservation and management have been the subjects of several 
plans spanning a broad spatial scale from continental to regional to site-specific.  
These include the tri-national North American Conservation Action Plan for the 
Western Burrowing Owl (Commission for Environmental Cooperation 2005), the 
Status Assessment and Conservation Plan for the Western Burrowing Owl in the 
United States (Klute et al. 2003), Recovery Strategy for the Burrowing Owl 
(Athene cunicularia) in Canada (Environment Canada 2007), Recovery Plan for 
the burrowing owl in Canada (Hjertaas 1997), and Effects of management 
practices on grassland birds: burrowing owl (Dechant et al. 1999).  The 
California Department of Fish and Game is preparing a Conservation Strategy for 
burrowing owls in California (Burkett and Johnson 2007). 
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Concern about range-wide declines of western burrowing owl populations in 
many areas was the impetus for three International Burrowing owl Symposia; the 
first in 1992 (Lincer and Steenhoff 1997), the second in 1998 (Wellicome and 
Holroyd 2001), and the third in 2006 (no proceedings).  A California Burrowing 
Owl Symposium (Barclay et al. 2007) was convened because of concern about 
declines in California. 

Efforts to manage burrowing owls have employed a variety of techniques to 
address site-specific goals and conditions.  Common management activities have 
addressed habitat management on preserve lands (Albion Environmental, Inc. 
2004; Johnson 1986; Stanton and Teresa 2007), evaluation of impacts from 
development projects (Albion Environmental, Inc. 1997, 1999; Bendix 2007; 
Smith and Belthoff 2001; Trulio 2001), prevention of disturbance during the 
nesting season (Koshear et al. 2007), installation of artificial burrows (Collins 
and Landry 1977; Poulin 2000; Smith and Conway 2005; Smith et al. 2005; 
Barclay 2008), and management of burrowing owls on military installations and 
airfields (Albion Environmental, Inc. 2008b, Barclay 2007; Garcia and Conway 
2007; Rosenberg et al. 1998; Trulio 2001). 

The reintroduction of burrowing owls into vacant range has been done with 
limited success in British Columbia (Munroe et al. 1984; Leupin and Lowe 
2001), Manitoba (De Smet 1997) and Minnesota (Martell et al. 2001), and on a 
small experimental scale locally in the Coyote Valley (Delevoryas 1997). 

Management practices have also been implemented to address the unwanted 
occurrence of burrowing owls in some settings.  These include passive relocation 
(Trulio 1995; Bendix 2007) and active relocation (Feeney 1997; Bloom et al. 
2003) to address the occurrence of owls in development projects (Smith and 
Belthoff 2001) and avoid direct impacts (i.e., take).  Management has also been 
designed to address predation of burrowing owls on other special-status species 
(Garcia and Conway 2007). 

Table 5.  Conservation Actions in the Study Area for Western Burrowing Owl 

Action Timing Lead Agency Location 
Burrowing owl mitigation program On-going San José International Airport San José 
Burrowing owl habitat mitigation 
program and ordinance 

On-going City of Morgan Hill Morgan Hill 

Burrowing owl mitigation program Being considered by staff City of San José San José 
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Modeled Species Distribution in Study Area 
Model Description 

Model Assumptions 

Occupied Nesting Habitat 
Occupied nesting includes sites occupied within the previous 3 years that are 
surrounded by at least 140 acres of foraging habitat within 0.5 mile of the nest 
site.  The 140 acres parameter was mapped based on aerial photo analysis of 
known occupied nest sites.  

Potential Nesting Habitat 
Any grassland, agricultural, or barren land cover types that are located outside of 
the 0.5 mile radius around occupied nest sites, and inside of one of the burrowing 
owl conservation zones shown in Figure 2.   

Overwintering Only Habitat 
All annual grassland, serpentine bunchgrass grassland, valley oak woodland, 
agricultural, and barren land cover types with flat (0–5%) or moderate (5–25%) 
slopes, outside of one of the burrowing owl conservation zones shown in Figure 2.   

Rationale 

Occupied Nesting Habitat 
In the late 1990s the City of San José (2000) studied all extant burrowing owl 
nest locations within San José and surrounding environs, and discovered that 
there was an average of 140 acres of suitable habitat (out of a total of 
approximately 503 total acres) within 0.5 mile (i.e., the typical foraging 
distance).  The number of breeding pairs at each colony (one or more nesting 
pairs located in relatively close proximity) varied from one to many.  Due to the 
urbanized and fragmented landscape in San José, it is assumed that the available 
habitat supports more breeding pairs than found in burrowing owl populations 
away from urbanized areas.   

Based on these studies, the Plan assumes that in order to remain viable, a nesting 
location needs to be accompanied by at least 140 acres of essential foraging 
habitat within 0.5 mile.  The same habitat could support multiple pairs.  This 
clumping of nesting pairs (colonies) can be observed at any of the breeding 
colonies in the South San Francisco Bay Area (i.e., San José International 
Airport, Moffett Federal Airfield, and San José/Santa Clara Water Pollution 
Control Plant).  

Occupied burrowing owl nesting habitat modeled for the Plan is comprised of 
two components, a specific location containing one or more active nests, and the 
essential foraging habitat that supports the nest or nests. Because owls tend to re-
use sites, if a burrowing owl nest site has been confirmed on a parcel at any point 
during the previous 3 years, then that parcel is considered a burrowing owl nest 
location.  Based on the known propensity of burrowing owls to forage within 0.5 
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mile of nest sites during the breeding season (Haug and Oliphant 1990; 
Rosenberg and Haley 2004), essential burrowing owl foraging habitat is defined 
as the parcel where the documented burrowing owl nest location is located and 
all parcels with undeveloped, grassland or barren land, within 0.5 mile of the nest 
location.  If any portion of a parcel with suitable foraging habitat falls within 0.5 
mile, the entire parcel is considered essential foraging habitat. 

To confirm the current location of nest sites a survey was commissioned in 2008, 
with a focused follow up in 2009, to determine the number of viable breeding 
locations and to estimate the number of burrows that currently support a breeding 
pair in the study area.  Burrowing owls were only documented in five locations 
within the study area (Albion Environmental Inc. 2008).  All of those locations 
were within the urban service area of the City of San José.  The highest 
concentration of nesting burrowing owls occurred in the northern part of the 
study area, at the San José International Airport, the San José/Santa Clara Water 
Pollution Control Plant and adjacent lands, and at the VTA Cerrone bus yard.  
One additional pair was located in southeastern San José (Albion Environmental 
Inc. 2008). 

Potential Nesting Habitat 
Open grassland or barren lands on the valley floor that are outside of a 0.5 mile 
radius of occupied nest sites could potentially be successfully colonized by 
nesting burrowing owls in the future as long as there are no limiting factors 
associated with those lands.  These are areas where burrowing owls have not 
been documented nesting in the recent past but where habitat conditions are such 
that individuals could successfully colonize in the future.   

Overwintering Only Habitat 
Western burrowing owls typically occur in dry, open, shortgrass, treeless plains 
often associated with burrowing mammals (Haug et al. 1993).  Golf courses, 
cemeteries, road allowances within cities, levees, and ruderal borders around 
agricultural fields, airports, and vacant lots in residential areas are also used for 
breeding, foraging, and overwintering.  Within the study area annual grassland, 
serpentine bunchgrass grassland, valley oak woodland, and barren natural 
communities represent these habitats.  Burrowing owls are also known to use the 
margins of agricultural areas, or even occasionally using the whole field when it 
is fallow and ground squirrels are allowed to colonize. 

Model Results 

Figure 2 shows modeled occupied nesting, potential nesting, and overwintering 
only habitat for the western burrowing owl within the study area.  Burrowing owl 
may overwinter within areas modeled as occupied or potential nesting, but they 
are unlikely to nest in overwintering only modeled habitat. Suitable habitat is 
spread widely throughout the valley floor and along the edge of the foothills that 
border the valley on both sides.  Most known occurrences fall within modeled 
habitat.  Some suitable habitat in developed areas may not show up in the output 
because it cannot be distinguished at this mapping resolution.  These are typically 
small vacant lots or the margins of other land cover types. 
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Western Burrowing Owl (Athene cunicularis hypugea) 

  Distribution in California 

Adapted from:  Haug et al. 1993; Sibley 2000; Klute 2003; Shuford and Gardali 2008.
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Least Bell’s Vireo  
(Vireo bellii pusillus) 

Legal Status 
State:  Endangered 
Federal:  Endangered, Migratory Bird Treaty Act 
Critical Habitat:  Designated (1994) 
Recovery Planning:  U.S. Fish and Wildlife Service 1998 
Notes:  No anticipated change in status during permit period. 

Taxonomy 
There are four recognized subspecies of Bell’s vireo (Vireo bellii) including 
V. b. belli, V. b. medius, V. b. arizonae, and V. b. pusillus, the least Bell’s vireo 
(American Ornithologists’ Union 1957).  While all subspecies are similar in 
appearance, least Bell’s vireos are mostly gray above and pale below, while 
easternmost birds are greenish above and yellowish below.  Southwestern 
subspecies are intermediate in plumage characteristics.  The least Bell’s vireo in 
California is slightly larger than Bell’s vireos in Arizona or Texas (Brown 1993).  
Descriptions of the species’ physical characteristics, behavior, and distribution 
are provided in a variety of field guides (e.g., Sibley 2000; National Geographic 
2002; Peterson 1990). 

Distribution 

General 

The Bell’s vireo is a migratory species that breeds in North America and 
overwinters primarily along the Pacific Coast in southern Mexico.  Breeding 
range for Bell’s vireo is from north central to southwestern United States and into 
central Mexico.  Breeding has been documented from southwestern California 
and northwestern Baja California, Mexico, to central South Dakota, east to 
Illinois and northwestern Indiana, south to the gulf coast and into southern 
Sonora, Mexico.  Breeding in California usually takes place in southwestern 
California and northwestern Baja California, Mexico.  However, recently (1997 
and 2001) breeding individuals been reported as far north as southern Santa Clara 
County along Llagas Creek (Santa Clara Valley Water District 2002, California 
Natural Diversity Database 2006) (Figure 1).  Additional sightings have occurred 
in southeastern Monterey County (Roberson 2004) and western Merced County.  
A successful breeding pair has also been documented in 2005 and 2006 in 
neighboring Stanislaus County, returning to this county for the first time in 
40 years (U.S. Fish and Wildlife Service 2005).  These sightings corroborate the 
notion that this species may be expanding back into its historical range. 
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Occurrences within the Study Area 

Historical 

Historically the breeding range of this species was widespread throughout 
California, including the Sacramento and San Joaquin Valleys (Grinnell and 
Miller 1944; U.S. Department of the Interior 1986).  Santa Clara County’s first 
record was of a nest with eggs collected by W.E. Unglish on 19 Apr 1932 in a 
dense willow thicket along the Pajaro River near Sargent (Unglish 1937). 

Recent 

One to two individuals were observed during a May 1997 survey along Llagas 
Creek between Highway 152 and the Pajaro River confluence, east of Gilroy, and 
a nest was found (Santa Clara Valley Water District 2002; California Natural 
Diversity Database 2006; Bousman 2007).  Subsequent visits were not made to 
determine whether the nest was successful.  In this same area, three adults were 
observed during surveys in May 2001, but no nests were found.  The site has 
been revisited in subsequent years, and no individuals have been detected (Santa 
Clara Valley Water District 2002, 2003, 2004).  However, the SCVWD has been 
unable to survey the reaches with the most suitable habitat because they are 
under private ownership (Padley pers. comm.).  Dense riparian corridors 
(sufficient overstory with a thick shrub understory) have been identified in other 
waterways in southern Santa Clara County, but no least Bell’s vireos have been 
detected by the SCVWD (Santa Clara Valley Water District 2002, 2003, 2004).  
In June 2006 a singing Bell’s vireo was seen along Coyote Creek near the Coyote 
Creek Golf Club (South Bay Birders Unlimited 2006).  The bird was seen singing 
but no additional breeding behavior was observed (Mammoser pers. comm.).  
The extent of this species’ range in the study area is not well understood 
(Figure 2). 

Natural History 

Habitat Requirements 

Least Bell’s vireo is known to nest in riparian woodlands dominated by willow 
(Peterson et al. 2004) and Fremont’s cottonwood (Kus 2002b).  Suitable willow 
woodlands are typically dense with well-defined vegetative strata or layers.  The 
most critical structural component of nesting habitat in California is a dense 
shrub layer 2–10 feet (0.6–3.0 meters) above ground (Goldwasser 1981; Franzreb 
1989, Brown 1993).  Individuals may forage in adjacent scrub or chaparral 
habitat (U.S. Fish and Wildlife Service 1986).  During the winter, the least Bell’s 
vireo utilizes scrub vegetation adjacent to watercourses or riparian gallery forests 
along the west coast of northern and central Mexico (Hutto 1980). 
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Table 1.  Habitat Associations for Least Bell’s Vireo 

Land Cover Type Land Cover Use 
Habitat 
Designation Habitat Parameters Rationale 

Riparian woodland Breeding, foraging Primary Typically riparian woodland 
dominated by willow shrubs 
and other thick understory 
vegetation 

Goldwasser 1981; 
U.S. Fish and Wildlife 
Service 1986 

Riparian scrub Breeding, foraging Primary Typically riparian scrub 
dominated by willow and 
other thick vegetation 

Goldwasser 1981; 
U.S. Fish and Wildlife 
Service 1986 

 

Reproduction 

Breeding least Bell’s vireos begin arriving on their breeding grounds in late 
March and begin nesting in early April (Kus 2002a).  Individuals may remain on 
the breeding grounds into early October, but nesting is typically finished by the 
end of July (Kus 1999).  Most pairs are monogamous during the breeding season 
(Brown 1993).  Several factors may have an effect on breeding success including 
development adjacent to riparian habitat, brown-headed cowbird (Molothrus 
ater) parasitism, and water management. 

Table 2.  Key Seasonal Periods for Least Bell’s vireo 

 Jan Feb Mar April May June July Aug Sep Oct Nov Dec 
Breeding              
Migration             
Wintering             
Sources:  Brown 1993; Kus 1999, 2002a. 

 

Movement 

Little is known about the migratory routes of this species.  Individuals leave the 
northernmost breeding grounds by August or September (Barlow 1962).  Most 
have left the U.S. by early October, although some may remain in the Lower 
Colorado River Valley until late November (Brown 1993).  During spring 
migration, adults return to their breeding grounds in early to mid-March and 
reach the northern limits of the breeding range in May (Brown 1993; Kus 1999).  
Home range and movement during the breeding season is limited to areas within 
dense riparian corridors.  Territories are often linear in nature, following the 
stream course.  Size of home ranges is dependent on the quality of breeding 
habitat available and the number of breeding individuals that the area will 
support. 
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Table 3.  Movement Distances for Least Bell’s Vireo 

Type  Distance/Area Location of Study Citation 
Home Range 1.2 acres (0.5 ha) Kansas Barlow 1962 
 0.5–4 acres (0.2–1.6 ha) California Gray and Greaves 1984 
 0.7 ha California Collins et al. 1989 
Dispersal 33 feet (10m) on day 1 to 330 feet 

(100m) on day 5 
Indiana Hensley 1950 

 100–200 feet (30–60m) on day 14  Nolan 1960 
Migration From breeding grounds to Pacific Coast 

of southern Mexico 
North America Brown 1993 

 

Ecological Relationships 

For successful breeding, this species is dependent on dense riparian corridors, 
typically along watercourses.  Scrub habitats adjacent to these watercourses are 
equally important to the success of the species because they provide foraging 
opportunities as well as protection for nesting habitat.  Brown-headed cowbirds 
have decimated Bell’s vireo populations throughout its breeding range and this 
subspecies is no different.  Dense riparian breeding habitat that is surrounded by 
agricultural lands or developed areas will facilitate brown-headed cowbird 
abundance and lower the breeding success of riparian nesting species like the 
least Bell’s vireo. 

Population Status and Trends 
Global:  Declining (Kus 2002a; Peterson et al. 2004; NatureServe 2005) 
State:  Declining in general but recent evidence of range extensions in San 

Joaquin Valley 
Within Study Area:  Unknown, may be increasing 

Due to extensive alteration of riparian corridors and adjacent habitats throughout 
its range, this subspecies has increasingly limited breeding habitat.  Although 
populations have shown signs of increased range in California, numbers 
throughout North America are in decline.  At its low point in the early 1980s, the 
California breeding population of the Least Bell’s Vireo was estimated at only 
300 pairs.  Since the species was listed as endangered under the California 
endangered Species Act in 1980, and under the federal Endangered Species Act 
in 1986, riparian habitat restoration and cowbird trapping have resulted in 
considerable increases in Bell’s Vireo population in southern California, which 
now exceed 1,300 pairs (U.S. Fish and Wildlife Service 1998).  The species may 
be expanding its range northward in California to now include Santa Clara 
County.  Consistent breeding locations will need to be documented in Santa 
Clara County to confirm a range expansion into the study area. 
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Threats 

Loss of breeding habitat due to watercourse alteration (e.g., channelization, 
urbanization and firewood cutting) is threatening the viability of this subspecies.  
In addition, nest parasitism by the brown-headed cowbird has greatly reduced 
nest success throughout most of its breeding range.  An increase in cowbird 
abundance is propagated by particular land use practices (e.g., residential 
development, agriculture, grazing) on lands adjacent to breeding habitats (Kus 
1999; NatureServe 2005). 

Data Characterization 
Little is known about the occurrence of this subspecies within the inventory area, 
aside from the recent observations along Llagas Creek.  Due to ongoing 
monitoring efforts along waterways in southern Santa Clara County, potential 
habitat for this species has been identified, and surveys for breeding pairs are 
underway.  Although this species is rare in Santa Clara County, it is possible that 
it could expand its range northward during the permit period.  

Existing Conservation Actions in the Study Area 
The Santa Clara Valley Water District (SCVWD) has conducted surveys for least 
Bell’s vireo on Llagas Creek since 1997.  Starting in 2005 the SCVWD began 
surveys for least Bell’s vireo on Llagas Creek, Pajaro River, and Uvas Creek 
under its Stream Maintenance Program.  Restoration efforts by the SCVWD and 
other groups like the Fisheries and Aquatic Habitat Collaborative Effort may 
benefit this subspecies. 

Modeled Habitat Distribution in Study Area 

Model Description 

Model Assumptions 

Primary Habitat—Breeding and Foraging 
Breeding and foraging is limited to all riparian land cover types, including central 
California sycamore alluvial woodland, in the Pacheco Creek/Uvas Creek/Llagas 
Creek and Pajaro River watersheds in southern Santa Clara County.  Though 
dense riparian corridors may exist in other parts of the study area, the suitable 
habitat model is limited to areas where the species has been documented in the 
recent past. 
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Rationale 

Although this species nested along heavily vegetated watercourses and associated 
scrub habitats throughout California, there are no known historical occurrences in 
Santa Clara County (Grinnell and Miller 1944).  However, during a June 1997 
survey along Llagas Creek east of Gilroy, a nest was found (Santa Clara Valley 
Water District 2002; California Natural Diversity Database 2006).  During 
follow-up surveys in 2001, individuals were detected, but nesting was not 
confirmed.  A similar trend has been reported from counties just south and east of 
Santa Clara County, so it is likely that this species will extend its range over 
time.  However, with the limited survey information available on suitable habitat 
in southern Santa Clara County and only these two recent occurrences, we are 
limiting the suitable habitat to the southern portion of the study area. 

Model Results 
Figure 2 shows the modeled potential habitat for the least Bell’s vireo within the 
study area.  The primary habitat for this species is characterized by well-
developed riparian habitat and the modeled habitat corresponds to those land 
cover types.  Due to the limited number of occurrences by the species in the 
study area determining the accuracy of the model is difficult.  However, the 
known breeding occurrence in the study area does fall within the modeled 
habitat.  
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Note: Narrow strips of riparian habitat are exaggerated 
in scale so that they are visible on this map.

This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Tricolored Blackbird  
(Agelaius tricolor) 

Legal Status 
State:  Bird Species of Special Concern; meets 

requirements as a rare, threatened or 
endangered species under the 
California Environmental Quality Act 
(CEQA) 

Federal:  Species of Concern; Migratory Bird 
Treaty Act 

Critical Habitat:  N/A 
Recovery Planning:  N/A 
Notes:  Change in status during permit period is uncertain 

Taxonomy 
Tricolored blackbirds are endemic to the west coast of North America and 
primarily to California.  Though individuals move and utilize different habitats 
within the region, depending on time of year, long distance migration has not 
been verified in this species.  Banding studies by Neff (1942), DeHaven and Neff 
(1973), and DeHaven et al. (1975b) indicated that banding returns from 
tricolored blackbird (Agelaius tricolor) populations breeding in southern 
California from Santa Barbara County south to Baja California and east to the 
Sonoran desert were not from outside of this area.  Songs of male tricolored 
blackbirds are not regionally distinguishable, unlike those of some red-winged 
blackbird populations in California (Collier 1968).  No subspecies are currently 
recognized (American Ornithologists Union 1957; Pyle 1997).  Descriptions of 
the species’ physical characteristics, behavior, and distribution are provided in a 
variety of field guides (e.g., Peterson 1990; Sibley 2000; National Geographic 
2002). 

Distribution 

General 

Tricolored blackbirds are largely endemic to California, and more than 99% of 
the global population occurs in the state (Beedy and Hamilton 1999).  In any 
given year, more than 75% of the breeding population can be found in the 
Central Valley (Hamilton 2000).  Small breeding populations also exist at 
scattered sites in Oregon, Washington, Nevada, and the western coast of Baja 
California (Beedy and Hamilton 1999) (Figure 1). 
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The species’ historical breeding range in California included the Sacramento and 
San Joaquin Valleys, lowlands of the Sierra Nevada south to Kern County, the 
coast region from Sonoma County to the Mexican border, and sporadically on the 
Modoc Plateau (Dawson 1923; Neff 1937; Grinnell and Miller 1944). 

Occurrences within the Study Area 

Historical 

Tricolored blackbirds have been present consistently in Santa Clara County, 
though their distribution has remained sporadic and ephemeral.  A summary of 
early documentation of the species is summarized by Bousman (2007).  Reports 
about the distribution of this species in Santa Clara County during the 20th 
century were of a rare and uncommon resident and included only occasional 
reports of small local colonies (Bousman 2007).  During data collection for the 
Santa Clara County Breeding Bird Atlas from 1987–1993, tricolored blackbirds 
were recorded in 29 (17%) of atlas blocks, and breeding was confirmed in 15 of 
those blocks (Bousman 2007).  In 1989 three colonies were documented in the 
county.  These colonies ranged from 200–700 breeding individuals.  Colony nest 
success was unknown for two of the colonies, and the third was abandoned in 
late April (California Natural Diversity Database 2006). 

Recent 

There are a few documented colonies within the study area and perhaps others 
that have gone undocumented.  In 1996, a colony of 300–500 individuals was 
documented just outside the study area in the San Antonio Valley, but colony 
success was unknown (California Natural Diversity Database 2006).  During a 
2004 survey coordinated by the Central Valley Bird Club, the one historical 
occurrence of breeding tricolored blackbirds within the county did not support a 
colony (Green and Edson 2004).  In 2006, a breeding colony of approximately 
200 individuals was documented within the city limits of Morgan Hill 
(T. Rahmig pers. obs.).  That colony was smaller in 2007 (~150 individuals) and 
absent during a 2008 statewide survey coordinated by California Audubon 
(B. Powers pers. comm.). 

Tricolored blackbirds are considered “itinerant breeders” (i.e., nomadic breeders) 
where individuals or colonies can breed in different regions within the same year 
(Hamilton 1998; Hamilton 2004).  Because this species wanders considerably 
during the breeding season, individuals could successfully breed within the study 
area if suitable breeding and/or foraging habitat were available.  Breeding 
colonies of tricolored blackbirds often go unreported because of their similar 
appearance to the common red-winged blackbird (Agelaius phoeniceus). 
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Natural History 

Habitat Requirements 

Tricolored blackbirds have three basic requirements for selecting their breeding 
colony sites: open, accessible water; a protected nesting substrate, including 
either flooded, thorny, or spiny vegetation; and a suitable foraging space 
providing adequate insect prey within a few miles of the nesting colony 
(Hamilton et al. 1995; Beedy and Hamilton 1997, 1999).  Almost 93% of the 
252 breeding colonies reported by Neff (1937) were in freshwater marshes 
dominated by cattails and bulrushes (Schoenoplectus spp.).  The remaining 
colonies in Neff's study were in willows (Salix spp.), blackberries (Rubus spp.), 
thistles (Cirsium and Centaurea spp.), or nettles (Urtica spp.).  In contrast, only 
53% of the colonies reported during the 1970s were in cattails and bulrushes 
(DeHaven et al. 1975a). 

An increasing percentage of tricolored blackbird colonies in the 1980s and 1990s 
were reported in Himalayan blackberries (Rubus discolor) (Cook 1996), and 
some of the largest recent colonies have been in silage and grain fields (Hamilton 
et al. 1995; Beedy and Hamilton 1997; Hamilton 2000).  Other substrates where 
tricolored blackbirds have been observed nesting include giant cane (Arundo 
donax), safflower (Carthamus tinctorius) (DeHaven et al. 1975a), tamarisk trees 
(Tamarix spp.), elderberry/poison oak (Sambucus spp. and Toxicodendron 
diversilobum), and riparian scrublands and forests (e.g., Salix, Populus, 
Fraxinus) (Beedy and Hamilton 1999). 

Ideal foraging conditions for tricolored blackbirds are created when shallow 
flood-irrigation, mowing, or grazing keeps the vegetation at an optimal height 
(<15 cm) (Tricolored Blackbird Working Group 2007).  Preferred foraging 
habitats include agricultural crops such as rice, alfalfa, irrigated pastures, and 
ripening or cut grain fields (e.g., oats wheat, silage, and rice), as well as annual 
grasslands, cattle feedlots, and dairies.  Tricolored blackbirds also forage in 
remnant native habitats, including wet and dry vernal pools and other seasonal 
wetlands, riparian scrub habitats, and open marsh borders (Tricolored Blackbird 
Working Group 2007). 
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Table 1.  Habitat Associations for Tricolored Blackbird 

Land Cover Type 
Land 
Cover Use 

Habitat 
Designation Habitat Parameters Rationale 

Wetland Breeding Primary  Cattails, bulrushes, willows, 
Himalayan blackberries (recent 
shift), thistles, nettles, and other 
spiny or thorny plants 

Beedy and Hamilton 1999 

Riparian  Breeding Primary Riparian woodland and scrub Beedy and Hamilton 1999 
Agricultural  Foraging Secondary Open pastures, silage, grain 

fields, mowed alfalfa, pastures, 
dairies  

Beedy and Hamilton 1999 

Herbaceous dominated Foraging Secondary Native and nonnative annual 
grasslands 

Beedy and Hamilton 1999 

 

Reproduction 

Tricolored blackbirds are closely related to red-winged blackbirds, but the two 
species differ substantially in their breeding ecology.  Red-winged blackbird 
pairs defend individual territories, while tricolored blackbirds are among the 
most colonial of North American passerine birds (Bent 1958; Orians 1961a, 
1961b, 1980; Orians and Collier 1963; Payne 1969; Beedy and Hamilton 1999).  
As many as 20,000 or 30,000 tricolored blackbird nests have been recorded in 
cattail marshes of 4 hectares (9 acres) or less (Neff 1937; DeHaven et al. 1975a), 
and individual nests may be built less than 0.5 meter (1.5 feet) apart (Neff 1937).  
Tricolored blackbird’s colonial breeding system may have adapted to exploit a 
rapidly changing environment where the locations of secure nesting habitat and 
rich insect food supplies were ephemeral and likely to change each year (Orians 
1961a; Orians and Collier 1963; Collier 1968; Payne 1969). 

Table 2.  Key Seasonal Periods for tricolored blackbird 

 Jan Feb Mar April May June July Aug Sep Oct Nov Dec 
Colony Formation             
Breeding              
Migration             
Molting             
Source:  Beedy and Hamilton 1999. 

 

Movement 

During the breeding season, tricolored blackbirds exhibit itinerant breeding, 
commonly moving to different breeding sites each season (Hamilton 1998).  In 
the northern Central Valley and northeastern California, individuals move after 
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their first nesting attempts, whether successful or unsuccessful (Beedy and 
Hamilton 1997).  Banding studies indicate that significant movement into the 
Sacramento Valley occurs during the post-breeding period (DeHaven et al. 
1975b). 

During winter, virtually the entire population withdraws from Washington, 
Oregon (although a few remain), Nevada, and Baja California, and wintering 
populations shift extensively within their breeding range in California (Beedy 
and Hamilton 1999).  Numbers of tricolored blackbirds decrease in the 
Sacramento Valley and increase in the Sacramento–San Joaquin River Delta and 
northern San Joaquin Valley (Neff 1937; Orians 1961a; Payne 1969; DeHaven et 
al. 1975b).  By late October, large flocks also congregate in pasturelands in 
southern Solano County and near dairies on Point Reyes Peninsula in Marin 
County (Beedy and Hamilton 1999).  Other birds winter in the central and 
southern San Joaquin Valley.  Concentrations of more than 15,000 wintering 
tricolored blackbirds may gather at one location and disperse up to 32 kilometers 
(20 miles) to forage (Neff 1937; Beedy and Hamilton 1999).  Individual birds 
may leave winter roost sites after less than three weeks and move to other 
locations (Collier 1968), suggesting winter turnover and mobility.  In early 
March and April, most birds vacate the wintering areas in the Central Valley and 
along the coast and move to breeding locations in the Sacramento and San 
Joaquin Valleys (DeHaven et al. 1975b). 

Table 3.  Movement Distances for Tricolored Blackbird 

Type  Distance/Area Location of Study Citation 
Male territory 
(within colony) 

20–35 square feet (0.8–3.25 m2) California Lack and Emlen 1939, Orians 1961a 

Dispersal 33% recovered within 10 miles 
(16 km) of natal colonies  

California DeHaven et al 1975b 

Home range May range widely in flocks to over 
9 miles (15 km) from active colony  

California Beedy and Hamilton 1999  

 

Ecological Relationships 

Tricolored blackbirds occupy a unique niche in the Central Valley/coastal 
marshland ecosystems.  In areas where the number of tricolored blackbirds is 
high, they are both aggressively and passively dominant to—and often 
displace—sympatric marsh nesting species, including red-winged and yellow-
headed blackbirds (Orians and Collier 1963; Payne 1969).  Recently, this species 
has been documented breeding in silage and rice fields in the Central Valley 
(Hamilton 2000, 2004). 
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Population Status and Trends 
Global:  Declining (Beedy and Hamilton 1997, 1999) 
State:  Declining (Beedy and Hamilton 1997, 1999) 
Within Study Area:  Unknown 

The U.S. Fish and Wildlife Service, the California Department of Fish and Game, 
and California Audubon cosponsored intensive tricolored blackbird surveys 
(carried out by volunteers in suitable tricolored blackbird surveys in suitable 
habitats throughout California) in 1994, 1997, 1999, 2000, and 2004 (Hamilton et 
al. 1995; Beedy and Hamilton 1997; Hamilton 2000, Green and Edson 2004).  
Local, regional, and statewide tricolored blackbird populations have experienced 
major declines since 1994.  Statewide totals of adults in four late-April surveys 
covering all recently known colony sites were 369,359 (1994); 237,928 (1997); 
104,786 (1999); 162,508 (2000), and >130,000 (low estimate for 2004).  Several 
areas that historically supported large (>2,000 individuals) colonies in the central 
valley no longer have birds present (Green and Edson 2004; Hamilton 2004).  
The study area was not adequately surveyed during 2004, but the one historical 
location did not have any tricolored blackbirds present (Green and Edson 2004). 

Threats 

The greatest threats to this species are the direct loss and alteration of habitat; 
however, other human activities, as well as predation, also threaten tricolored 
blackbird populations in the Central Valley (Beedy and Hamilton 1999).  Most 
native habitats that once supported nesting and foraging tricolored blackbirds 
have been altered by urbanization and unsuitable agricultural uses, including 
vineyards, orchards, and row crops (Frayer et al. 1989; Wilen and Frayer 1990).  
Many former agricultural areas within the historical range of tricolored 
blackbirds are now being urbanized.  Nests and nest contents in cereal crops and 
silage are often destroyed by agricultural operations (Hamilton et al. 1995; Beedy 
and Hamilton 1997).  Harvesting of silage and plowing of weedy fields are 
currently the most common reasons that tricolored blackbird nesting colonies are 
destroyed in agricultural areas.  Other factors that may affect the nesting success 
of colonies in agricultural areas include herbicide and pesticide applications, and 
spraying ponds for mosquito abatement (Beedy and Hamilton 1999).  A primary 
reason for limited nesting success in agricultural areas (particularly in rice fields) 
is predation of fledgling by black-crowned night herons (Nycticorax nycticorax) 
(Hamilton 2004). 

Data Characterization 
Statewide surveys were conducted for tricolored blackbirds in California in 1994, 
1997, 1999, 2000, and 2004 (Hamilton et al. 1995; Beedy and Hamilton 1997; 
Hamilton 2000; Green and Edson 2004).  Additional surveys include data on 
local distribution and population trends (Neff 1937; DeHaven et al. 1975a).  
Because this species is nomadic and exhibits erratic movement behavior, local 
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occurrence data provides only limited information on long-term small-area use 
patterns.  This species forages and breeds in specific locations of the study area, 
largely freshwater marshes dominated by cattails or bulrushes, or in areas with 
suitable willow, blackberry, thistle, or nettle habitat (Beedy and Hamilton 1999). 

A moderate amount of literature is available for the tricolored blackbird because 
it is a highly visible, colonial bird species commonly associated with wetland 
habitat.  Beedy and Hamilton (1999) provide a comprehensive review of 
information available on general natural history, behavior, distribution and 
population changes, known demographics and population regulation, and 
conservation and management.  A range-wide management plan was developed 
in 1997 (Beedy and Hamilton 1997) and the Tricolored Blackbird Working 
Group is currently developing a conservation plan that is scheduled for release in 
mid-2006.  

Existing Conservation Actions in the Study Area 
There are no conservation actions occurring in the study area for tricolored 
blackbird.  Management goals that have been proposed include maintaining a 
viable self-sustaining population throughout the species’ current geographic 
range; avoiding losses of colonies and their associated habitats; increasing 
breeding populations on suitable public and private lands managed for this 
species; and enhancing public awareness and support for protection of habitat 
and active colonies. 

Pond creation and restoration, though typically not initiated to benefit this 
species, could provide potential breeding habitat if tall dense vegetation 
(e.g., cattails) are allowed to establish. 

A tricolored blackbird conservation plan was prepared by the Tricolored 
Blackbird Working Group in 2007 (Tricolored Blackbird Working Group 2007). 

Modeled Species Distribution in Study Area 

Model Description 

Model Assumptions 

Primary HabitatBreeding and Foraging 
Habitats suitable for breeding and foraging during the breeding season were 
modeled using all riparian woodland and scrub land-cover types, coastal and 
valley freshwater marsh and ponds within grassland, oak woodland, riparian 
forest/scrub, grain/row-crop/hay/pasture, and barren land-cover types. 
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Secondary HabitatForaging and Wintering 
Areas that provide suitable foraging and wintering habitats include seasonal 
wetlands, all grasslands, and all agricultural land-cover types. 

Rationale 

Tricolored blackbirds historically occurred within the Central Valley associated 
with emergent freshwater marshes dominated by cattails or bulrushes, with some 
colonies occurring in willows, blackberries, thistles, and nettles associated with 
sloughs and natural channels (Neff 1937).  More recent colonies have been 
observed in a diversity of upland and agricultural areas (Collier 1968; Cook 
1996; Hamilton 2004), riparian scrublands and woodlands (Orians 1961a; 
DeHaven et al 1975a; Beedy et al. 1991; Hamilton et al. 1995; Beedy and 
Hamilton 1999). 

Small breeding colonies have been documented at public and private lakes, 
reservoirs, and parks surrounded by shopping centers, subdivisions, and other 
urban development.  Adults from these colonies generally forage in nearby 
undeveloped upland areas.  Beedy and Hamilton (1999) predict that these small, 
urban wetlands and upland foraging habitats may continue to accommodate 
tricolored blackbirds in the future unless they are eliminated entirely by 
development.  High-quality foraging areas include irrigated pastures, lightly 
grazed grasslands, dry seasonal pools, mowed alfalfa fields feedlots, and dairies 
(Beedy and Hamilton 1999).  Lower quality foraging habitats include cultivated 
row crops, orchards, vineyards, and heavily grazed rangelands. 

Model Results 

Figure 2 shows the modeled potential habitat for the tricolored blackbird within 
the study area.  Primary habitat is limited within the study area and it should be 
noted that by including all riparian areas the available breeding habitat is likely 
overestimated.  Breeding habitat will actually be limited to small ponds/wetlands 
that occur in slow water portions of these riparian corridors.  Secondary 
(foraging) habitat is prevalent throughout the valley floor and in the low 
elevations of the surrounding hills. 
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Tricolored Blackbird (Agelaius tricolor) 

 Distribution in California 

Adapted from:  Beedy and Hamilton 1999; Sibley 2000 
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Figure 2
Tricolored Blackbird Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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San Joaquin Kit Fox  
(Vulpes macrotis mutica) 

Legal Status 
State:  Threatened 
Federal:  Endangered 
Critical Habitat: 
Recovery Planning: Recovery 

Plan for Upland 
Species of the San Joaquin Valley, California  
(U.S. Fish and Wildlife Service 1998) 

Notes: Status not anticipated to change during permit term. 

Taxonomy 
The San Joaquin kit fox is a subspecies of the kit fox (Vulpes macrotis), the 
smallest member of the dog family in North America.  Though there has been 
some debate as to the taxonomic relationship among North American arid land 
foxes, the San Joaquin kit fox remains a distinct subspecies due to its limited 
range in California.  The details of this debate are outlined in Dragoo et al. 
(1990) and Schwartz et al. (2005).  Descriptions of the species’ physical 
characteristics can be found in McGrew (1979) and U.S. Fish and Wildlife 
Service (1998). 

Distribution 

General 

Currently, kit foxes occur in some areas of suitable habitat on the floor of the San 
Joaquin Valley and in the surrounding foothills of the Coast Ranges, Sierra 
Nevada, and Tehachapi Mountains from Kern County north to Contra Costa, 
Alameda, and San Joaquin Counties (U.S. Fish and Wildlife Service 1998) 
(Figure 1).  There are known occurrences in Alameda, Contra Costa, Fresno, 
Kern, Kings, Madera, Merced, Monterey, San Benito, San Joaquin, San Luis 
Obispo, Santa Barbara, Santa Clara, Stanislaus, and Tulare Counties (California 
Natural Diversity Database 2006).  The largest extant populations of kit fox are 
in Kern County (Elk Hills and Buena Vista Valley) and San Luis Obispo County 
in the Carrizo Plain Natural Area (U.S. Fish and Wildlife Service 1998). 

Dr. Lloyd Glenn Ingles  
© California Academy of Sciences 
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Occurrences within the Study Area 

Historical 

Although the precise historical range of San Joaquin kit fox is unknown, it is 
believed to have extended from Contra Costa and San Joaquin Counties in the 
north to Kern County in the south.  By the 1930s, the range had been reduced to 
the southern and western portions of the Central Valley (Grinnell et al. 1937).  
Surveys conducted between 1969 and 1975 extended the known range of the kit 
fox back into portions of its historical range in the northern San Joaquin Valley, 
including Contra Costa, Alameda, and San Joaquin Counties (Orloff et al. 1986).  
At this time, kit foxes were also found in three counties outside the originally 
defined historical range:  Monterey, Santa Clara, and Santa Barbara counties 
(Orloff et al. 1986). 

Recent 

There are four occurrences on record from 1972–2002 for the San Joaquin kit fox 
in Santa Clara County (California Natural Diversity Database 2006, U.S. Fish 
and Wildlife Service 2006).  Of those records, two are based on observation of 
individuals and two are derived from San Joaquin kit fox range maps from 1972–
1975.  The two occurrences from the 1970’s are not included here due to a lack 
of precision and because they are based on kit fox range maps and not actual 
observations.  In 1992 a den site was found with two surviving pups (though the 
adult female had apparently been killed).  The best description of the location of 
this den site is very general, stating that it is from Hollister north to Gilroy.  It is 
included here simply as a placeholder and to acknowledge that habitat potential 
may exist in this area.  The second observation (2002) was of a lone individual 
during the fall dispersal period in Henry Coe State Park (California Natural 
Diversity Database 2006).  A third observation, which is not in the CNDDB, was 
of a road kill kit fox over six miles south of the Highway 152/156 junction (U.S. 
Fish and Wildlife Service 2006).  This occurrence falls just outside of the study 
area. 

Genetic studies have shown that individuals from the San Luis Reservoir 
population, southeast of the study area, interbreed with individuals from Alameda 
and Contra Costa Counties (Schwartz et al. 2000 in U.S. Fish and Wildlife 
Service 2006).  It is assumed (U.S. Fish and Wildlife Service 2006) that the 
Pacheco-Santa Ana watershed in the southeastern part of Santa Clara County 
provides movement habitat between these two areas.  In the recovery plan for this 
species the U.S. Fish and Wildlife Service restricts the range in Santa Clara 
County to the Pajaro River watershed (U.S. Fish and Wildlife Service 1998). 
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Natural History 

Habitat Requirements 

San Joaquin kit foxes occur in a variety of habitats, including grasslands, 
scrublands, vernal pool areas, alkali meadows and playas, and an agricultural 
matrix of row crops, irrigated pastures, orchards, vineyards, and grazed annual 
grasslands (U.S. Fish and Wildlife Service 1998).  They prefer habitats with 
loose-textured soils (Grinnell et al. 1937; Egoscue 1962) that are suitable for 
digging, but they occur on virtually every soil type.  Dens are generally located in 
open areas with grass or grass and scattered brush, and seldom occur in areas 
with thick brush.  Preferred sites are relatively flat, well-drained terrain (U.S. 
Fish and Wildlife Service 1998, Roderick and Mathews 1999).  They are seldom 
found in areas with shallow soils due to high water tables or impenetrable 
bedrock or hardpan layers (O’Farrell and Gilbertson 1979; O’Farrell et al. 1980).  
However, kit foxes may occupy soils with a high clay content where they can 
modify burrow dug by other animals, such as California ground squirrels 
(Spermophilus beecheyi) (Orloff et al. 1986). 

In the northern part of its range (including San Joaquin, Alameda, and Contra 
Costa Counties) where most habitat on the valley floor has been eliminated, kit 
foxes now occur primarily in foothill grasslands (Swick 1973; Hall 1983; U.S. 
Fish and Wildlife Service 1998), valley oak savanna, and alkali grasslands (Bell 
1994).  Less frequently they occur adjacent to and forage in tilled and fallow 
fields and irrigated row crops (Bell 1994).  These foxes will den within small 
parcels of native habitat that are surrounded by intensively maintained 
agricultural lands (Knapp 1978) and adjacent to dryland farms (Jensen 1972; 
Orloff et al. 1986; U.S. Fish and Wildlife Service 1998). 

The diet of kit foxes varies, with season and geographic locality based on local 
availability of potential prey.  In the northern portion of their range, kit foxes 
most commonly prey on California ground squirrels, cottontails (Sylvilagus 
auduboni), black-tail jackrabbits (Lepus californicus), pocket mice (Perognathus 
spp.), and kangaroo rats (Dipodomys spp.) (Hall 1983; Orloff et al. 1986; U.S. 
Fish and Wildlife Service et al. 1998).  Secondary prey taken opportunistically 
may include ground-nesting birds, reptiles, and insects (Laughlin 1970). 
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Table 1.  Habitat Associations for San Joaquin Kit Fox 

Land Cover 
Type 

Land Cover 
Use 

Habitat 
Designation Habitat Parameters Rationale 

Grassland Breeding, 
foraging, 
movement  

Primary Requires suitable burrows for denning, 
primarily provided by ground squirrels 
in the northern portion of the kit fox 
geographic range. 
Must be managed to maintain low 
vegetation height 

Low vegetation is thought to 
provide clear view of 
potential predators.  Presence 
of burrowing species provides 
burrows for refugia and a 
substantial prey base.  

Agricultural Foraging and 
movement 

Secondary, 
Movement  

Improves with the presence of suitable 
prey. 

Periodic disking renders this 
type of habitat as unsuitable 
for denning and for some prey 
species.  

Sources:  Orloff et al. 1986; U.S. Fish and Wildlife Service 1998. 
 

Reproduction 

Kit foxes can, but do not necessarily, breed their first year.  Sometime between 
February and late March, two to six pups are born per litter (Zoellick et al. 1987; 
Cypher et al. 2000).  The annual reproductive success for adults can range 
between 20% and 100% (mean: 61%;) and 0 and 100% for juveniles (mean: 
18%) (Cypher et al. 2000).  Population growth rates generally vary positively 
with reproductive success and kit fox density is often positively related to both 
current and the previous year’s prey availability (Cypher et al. 2000).  Prey 
abundance is generally strongly related to the previous year’s effective (October 
to May) precipitation. 

Table 2.  Key Seasonal Periods for San Joaquin Kit Fox 

 Jan Feb Mar April May June July Aug Sep Oct Nov Dec 
Mating and Conception              
Litters Born             
Rearing (pupping)             
Dispersal             
Denning             
Sources:  U.S. Fish and Wildlife Service 1998; Koopman et al. 2000. 

 

Movement 

Kit foxes may range up to 20 miles at night during the breeding season and 
somewhat less (6 miles) during the pup-rearing season (Girard 2001).  The 
species can readily navigate a matrix of land use types.  Home ranges vary from 
less than one square mile up to approximately 12 square miles (Knapp 1978; 
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Spiegel and Bradbury 1992; White and Ralls 1993).  The home ranges of pairs or 
family groups of kit foxes generally do not overlap (White and Ralls 1993).  This 
behavior may be an adaptation to periodic drought-induced scarcity in prey 
abundance. 

Table 3.  Movement Distances for San Joaquin Kit Fox 

Type  Distance/Area Location of Study Citation 
Home range  In some cases less than 1 m2 

(2.6 km2) but generally approx. 2 m2 
(3.1 km2) up to 12 m2 (31.2 km2) 

Multiple areas Morrell 1972, Knapp 1978, Zoellick 
et al. 1987, Speigal & Bradbury 
1992, White and Ralls 1993 

Dispersal Variable, 5.0±0.9 miles (8±1.4 km) 
up to ~74 miles 

Elk Hills near Taft Scrivner et al. 1987  

 

Ecological Relationships 

San Joaquin kit foxes prey upon a variety of small mammals, ground-nesting 
birds, and insects.  They are in turn subject to predation by such species as 
coyote, non-native red foxes, domestic dog, eagles, and large hawks (Hall 1983; 
Berry et al. 1987; Ralls and White 1995).  White et al. (2000) determined that 
coyotes were responsible for 59% of kit fox deaths during a 4-year telemetry 
study at Camp Roberts in southern Monterey County. 

Population Status and Trends 
Global:  Declining  

(NatureServe 2006; California Department of Fish and Game 2005) 
State:  Same as above 
Within Study Area:  Unknown due to lack of data 

Although the San Joaquin kit fox is known to occur within the study area, 
information on the extent of its range is very limited (California Natural 
Diversity Database 2006).  Compared with populations in the southern San 
Joaquin Valley, little is known about the ecology and habitat needs of kit foxes in 
the northern part of their range.  Researchers have consistently indicated that the 
behavioral ecology of kit foxes in this region is poorly known and may be 
different from the ecology of foxes in the southern part of their range (Laughrin 
1970; Swick 1973; Morrell 1975; Orloff et al. 1986; Sproul and Flett 1993; Bell 
1994).  The northern populations of kit foxes appear to use different prey (ground 
squirrels instead of kangaroo rats), and their denning habitat appears different 
(Orloff et al. 1986).  In addition, habitat features such as ground cover, dominant 
vegetation, land use practices, rainfall, and in some cases slope, is substantially 
different in the north than in the south, where kit foxes are more abundant and 
well studied.  Because of these differences, geographic differences may exist in 
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the demographic characteristics of these populations.  However, the threats to the 
species are likely to be comparable in both regions of their range. 

Threats 

Continued fragmentation of habitat is a serious threat to this species.  Increasing 
isolation of populations through habitat degradation and barriers to movement, 
such as aqueducts and busy highways, can limit dispersal to and occupancy of 
existing and former lands.  The threat of being struck by vehicles is high, 
particularly for dispersing individuals.   

Habitat alteration also represents a threat to this species. This is known to result 
from oil extraction and mining activities, changes in wildlife prevalence, and 
changes in vegetation structure due to nonnative species and altered grazing 
regimes (U.S. Fish and Wildlife Service 2010).  Livestock grazing is not thought 
to be necessarily detrimental to the kit fox (Morrell 1975; Orloff et al. 1986), but 
it may affect the number of prey species available, depending on the intensity of 
grazing (U.S. Fish and Wildlife Service 1998).  Moderate grazing is thought to 
benefit the species because it can potentially enhance the prey base and reduce 
vegetation to allow kit fox to more easily detect and avoid predators.  The use of 
pesticides to control rodents and other pests also threatens kit fox in some areas, 
either directly through poisoning or indirectly through reduction of prey 
abundance. 

Data Characterization 
There are 16 occurrences on record from 1973–2004 for the San Joaquin kit fox 
in the three-county region that includes Santa Clara, Alameda, and Stanislaus 
Counties.  Four of those records are within the HCP/NCCP study area but only 
two were verified.  A moderate amount of literature is available for the San 
Joaquin kit fox because of its state threatened and federally endangered status.  
While numerous surveys have been conducted in the southern portion of the 
range, very few surveys or studies have been conducted within the northern 
portion of its range or in the study area.  Quantitative data are available on 
population size, reproductive capacity, mortality, dispersal, home-range 
movement patterns, and habitat characteristics and requirements.  A number of 
models have been developed to describe the species’ population dynamics.  
Because there are few sightings within the HCP/NCCP study area and the area 
has been under surveyed, it is assumed that trends within the study area are 
consistent with those documented for the northern range of the species. 

Existing Conservation Actions in the Study Area 
In 1998, a recovery plan for upland species of the San Joaquin Valley was 
completed (U.S. Fish and Wildlife Service 1998) that included a revised recovery 
strategy for the San Joaquin kit fox.  The goal of this recovery plan is to maintain 
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a viable metapopulation of kit foxes on private and public lands throughout the 
plan’s geographic range.  No conservation areas were identified from within the 
HCP/NCCP study area for this species in the 1998 recovery plan or in a 
subsequent reserve design analysis for the entire range of the species (Haight et 
al. 2004).  However, the recovery plan identifies the protection of existing kit fox 
habitat in the northern portion of its range and protection of existing connections 
between suitable habitat and primary recovery areas. 

The Nature Conservancy’s Mount Hamilton Project includes land preservation 
throughout the southeastern portion of the study area.  One of their target species 
for conservation is the San Joaquin kit fox. 

Modeled Species Distribution in Study Area 

Model Description 

Only movement and foraging habitat was identified within the study area for this 
species.  It is denoted on Figure 2 as secondary habitat though this has been 
identified as a possible movement corridor between breeding populations. 

Model Assumptions 

Secondary HabitatMovement and Foraging 
All grassland land cover types and seasonal wetlands and ruderal areas that are 
adjacent to grasslands were considered suitable movement and foraging habitat 
for this species.  Further, valley oak/grasslands, blue oak woodland, and coast 
live oak woodlands within 500-feet of suitable grasslands were also considered 
suitable movement and foraging habitat.  These parameters were only considered 
suitable habitat within the Pacheco and South Santa Clara Valley watersheds.  
Small fragments of habitat that were disconnected from contiguous habitat blocks 
were removed from the results to better represent actual movement potential for 
the species. 

Secondary HabitatLow-Use Movement 
Areas that the San Joaquin kit fox may use occasionally for movement include 
orchards, golf courses/urban parks, and ruderal areas that are connected to 
movement and foraging habitat described above.  These were intended to 
represent areas that individuals might pass through while moving between other 
more suitable habitat types. 

Rationale 

In the northern part of its range the San Joaquin kit fox now occurs primarily in 
foothill grasslands (Swick 1973; Hall 1983; U.S. Fish and Wildlife Service 
1998), valley oak savanna and alkali grasslands (Bell 1994).  They prefer habitats 
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with loose-textured soils (Grinnell et al. 1937; Hall 1946; Morrell 1972), suitable 
for digging, but occur on virtually every soil type.  It has been established that 
individuals from the San Luis Reservoir population interbreed with individuals 
from Alameda and Contra Costa Counties, north of the study area, leading 
experts to believe that southern Santa Clara County may be a movement corridor 
between these two areas.  This habitat model was based on that assumption and 
habitat that is shown in Figure 2 should be considered low-use secondary habitat. 

Model Results 

Figure 2 shows the modeled potential habitat of the San Joaquin kit fox within 
the Santa Clara Valley HCP/NCCP study area.  The habitat includes only the 
southeastern portion of the study area and is primarily located on private lands 
south of Henry Coe State Park.  Since there are so few documented occurrences 
of the kit fox from within the study area it is difficult to state what the accuracy 
of the model is relative to actual presence of the species. 
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Figure 2
San Joaquin Kit Fox Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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California Natural Diversity Database, 2006.

This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Tiburon Indian Paintbrush  
(Castilleja affinis ssp. neglecta) 

Legal Status 
State:  Threatened (California Department of Fish 

and Game 1990); California 
Native Plant Society 1B.11

Federal:  Endangered (U.S. Fish and Wildlife 
Service 1995) 

 

Critical Habitat: None 
Recovery Planning: Recovery Plan for 

Serpentine Soil Species of the  
San Francisco Bay Area (U.S. Fish and Wildlife Service 1998) 

Taxonomy 
Tiburon Indian paintbrush (Castilleja affinis ssp. neglecta) was first collected in 
1925 by Katherine Brandegee and described as Castilleja neglecta by Zeile at 
that time (Jepson 1925).  In the updated Jepson Manual (Hickman 1993), the 
species was reduced to subspecific status by Chuang and Heckard. 

Description 
Tiburon Indian paintbrush is an herbaceous perennial traditionally placed in the 
figwort family (Scrophulariaceae).  Paintbrush species are hemiparasites, 
obtaining a portion of their nutrients by parasitizing other plant species.  Recent 
studies suggest that the genus Castilleja should be grouped with other parasitic 
and hemiparasitic plants in the Broomrape Family (Orobanchaceae) (Olmstead et 
al. 2001).  The host plant for Tiburon Indian paintbrush is unknown. 

Distribution 

General 

Tiburon Indian paintbrush (Castilleja affinis ssp. neglecta) is known from nine 
occurrences in Marin, Napa, and Santa Clara Counties (California Natural 
Diversity Database 2007, Stuart Weiss pers. comm.) (Figure 1).  The range of the 
plant is approximately 30 miles (east-west) by 70 miles (north-south) (U.S. Fish 
and Wildlife Service 1995). 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; 0.1 means seriously endangered in 
California 

© Stuart Weiss  
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Occurrences within the Study Area 

Historical 

Both occurrences of Tiburon Indian paintbrush in the study area are presumed to 
be extant (California Natural Diversity Database 2007). 

Extant 

The two populations of the species in Santa Clara County (occurrence #7 and #9) 
are found along Coyote Ridge north of Morgan Hill.  One occurs on land owned 
by Santa Clara County Waste Management, and one occurs on land owned by 
Castle and Cook and leased by Santa Clara County Waste Management.  These 
populations occur on 1/3 of a hectare of land within the Kirby Canyon area.  The 
southern population (occurrence #7) is located on the top of Paintbrush Hill and 
on its northeast-facing slope.  The northern population is located in North 
Canyon on a steep north-facing slope (occurrence #7 and #9) (Stuart Weiss pers. 
comm.).  These two populations were recently recounted in 2006.  It should be 
noted that occurrence #7 in the California Natural Diversity Database represents 
both the Paintbrush Hill and North Canyon populations, while occurrence #9 
refers to the North Canyon population alone (Stuart Weiss pers. comm.; 
California Natural Diversity Database 2007).  This latter population is by far the 
largest occurrence in all three counties in which the species is found. 

Natural History 

Habitat Requirements 

Tiburon Indian paintbrush is a strict serpentine endemic species found in rocky 
serpentine bunchgrass communities between 250 and 1,300 ft in elevation 
(Safford et al. 2005; California Natural Diversity Database 2007). 

Associated native plants can include California gilia (Gilia achilleifolia ssp. 
multicaulis), California melic (Melica californica), California poppy 
(Eschscholzia californica), dwarf plantain (Plantago erecta), foothill needlegrass 
(Stipa [Nassella] lepida), hayfield tarweed (Hemizonia congesta ssp. congesta), 
longhorn plectritis (Plectritis macrocera), purple needlegrass (Stipa [Nassella] 
pulchra), purple sanicle (Sanicula bipinnatifida), royal larkspur (Delphinium 
variegatum ssp. variegatum), and slender fairyfan (Clarkia gracilis ssp. gracilis).  
Rare species often found in occurrence with Tiburon Indian paintbrush include 
Santa Clara Valley dudleya (Dudleya abramsii ssp. setchellii), Marin dwarf-flax 
(Hesperolinon congestum), serpentine reedgrass (Calamagrostis ophitidis), 
Tiburon buckwheat (Eriogonum luteolum var. caninum), Tiburon jewelflower 
(Streptanthus glandulosus ssp. niger), fragrant fritillary (Fritillaria liliacea), and 
Mt. Hamilton thistle (Cirsium fontinale var. campylon) (U.S. Fish and Wildlife 
Service 1998; California Natural Diversity Database 2007).  Non-native plants 
frequently found in association with Tiburon Indian paintbrush include Italian 
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ryegrass (Festuca perennis [Lolium multiflorum]), slender wild oat (Avena 
barbata), and soft brome (Bromus hordeaceus) (U.S. Fish and Wildlife Service 
1998). 

Table 1.  Habitat Associations for Tiburon Indian Paintbrush 

Land Cover Type 
Habitat 
Designation Habitat Parameters 

Percent 
Suitable Rationale  

Serpentine 
bunchgrass 
grassland 

N/A Serpentinite soils, often rocky 
sites with low coverage of non-
native species, on north- to west-
facing slopes, 250–1,300 feet 

Unknown U.S. Fish and Wildlife Service 
1995; California Natural 
Diversity Database 2007 

 

Population Ecology 

The yellow flowers of Tiburon Indian paintbrush are hummingbird pollinated 
(Kevin Bryant pers. comm.).  Seed dispersal occurs from June to October.  The 
plant dies back to its woody base after seed dispersal and new growth occurs 
after the first winter rain. Seeds remain dormant in the soil until appropriate 
conditions occur, which can take several years (Martin 1989; U.S. Fish and 
Wildlife Service 1998).  Germination may be induced by water (disintegrates the 
netted seed coat) and low temperatures (5 to 15 degrees Celsius or 45–59 degrees 
Fahrenheit) (Kevin Bryant pers. comm.; U.S. Fish and Wildlife Service 1998).  
Seedling establishment may be negatively affected by slow root growth, although 
the establishment and success of this plant is likely the result of several factors 
such as local climate, soils, and the amount of herbivory (Martin 1989; U.S. Fish 
and Wildlife Service 1998). 

The size of the eight recorded populations are small (some under 100 
individuals), with the largest population consisting of approximately 1,000 
individuals at the North Canyon site in the Kirby Canyon area of Coyote Ridge in 
Santa Clara County (California Natural Diversity Database 2007; Stuart Weiss 
pers. comm.).  The Kirby Canyon Butterfly Trust is now actively monitoring the 
populations in the Kirby Canyon area in order to obtain additional demographic 
and ecological information about the species (Stuart Weiss pers. comm.).  Table 
2 shows key life cycle periods for the Tiburon Indian paintbrush. 

Table 2.  Key Seasonal Periods for Tiburon Indian paintbrush (Kevin Bryant pers. comm.) 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination              
Flowering             
Fruiting              
Seed Dispersal              
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Population Status and Trends 
Global:  Stable 
State:  Stable 
Within Study Area:  Stable but need further study 

All eight occurrences of Tiburon Indian paintbrush are presumed to be extant 
(California Natural Diversity Database 2007).  Additional monitoring needs to be 
carried out to determine the true status of the populations both within and outside 
of the study area.  In Marin, the Ring Mountain population (occurrence #4) was 
last checked in 2006 and appears to be in a steady-state condition, while the St. 
Hilary's population (occurrence #2) is very small and may be in decline 
(D. Herlocker pers. comm.). 

Threats 

Population trends are uncertain, although they are likely to be stable, as the 
habitat in which they occur is rated fair to excellent (California Natural Diversity 
Database 2007).  Potential threats include habitat loss through encroachment of 
residential development, proposed quarry expansion, herbivory by deer, 
trampling by dogs, foot traffic, soil slumping, competition from invasive exotic 
species, and disturbance from feral pig rooting (U.S. Fish and Wildlife Service 
1995; California Natural Diversity Database 2007).  The latter threat is especially 
a problem at the Paintbrush Hill site in Santa Clara County. Grazing is also listed 
as a threat, but may actually be beneficial in certain areas (Stuart Weiss pers. 
comm.). 

Data Characterization 
Of the eight occurrences listed in the California Natural Diversity Database for 
Tiburon Indian paintbrush, five of these have been documented in the previous 
10 years, and all have been documented within the last 19 years.  All of these 
occurrences are believed to be extant; most are of high precision and may be 
accurately located.  

There is still much to learn regarding the population ecology and demographics 
of Tiburon Indian paintbrush.  The main sources of general information on the 
Tiburon Indian paintbrush are The Jepson Manual (Chuang and Heckard 1993), a 
master’s thesis (Martin 1989), and the California Native Plant Society (2001).  
Specific observations on habitat and plant associates, threats, and other factors 
are found in the California Natural Diversity Database (2007) and in the 
Recovery Plan for Serpentine Soil Species of the San Francisco Bay Area 
(U.S. Fish and Wildlife Service 1998).  Additional information can be found in 
the Final Rule listing the species as endangered (60 Federal Register 6671–6685, 
February 3, 1995). 
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Existing Conservation Actions in the Study Area 
In Santa Clara County, the northern population (North Canyon) of Tiburon 
Indian paintbrush is on privately owned land which Santa Clara County Waste 
Management may look to acquire and protect as a mitigation site for the Kirby 
Canyon Landfill.  The southern population (Paintbrush Hill) is currently 
functioning as a mitigation site for the Landfill and is located on a reserve for bay 
checkerspot butterfly conservation (U.S. Fish and Wildlife Service 1998). Both 
populations are being monitored and managed by the Kirby Canyon Butterfly 
Trust, which plans to begin collecting seed from these populations in the near 
future.  They are working on a way to reduce damage caused by feral pig rooting 
in the southern site while still maintaining cattle grazing, which appears to keep 
invasive non-native species in check (Stuart Weiss pers. comm.). 

Modeled Habitat Distribution in Study Area 
A model was not developed for Tiburon Indian paintbrush because the 
serpentinite soils at the two Santa Clara occurrences appear to be unique and 
quite different than other serpentinite soils in the area. 
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Figure 1

Tiburon Indian paintbrush (Castilleja a�nis ssp. neglecta)
 Distribution in California

Adapted from:  California Native Plant Society 2006; California Natural Diversity Database 2006 
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Coyote Ceanothus  
(Ceanothus ferrisiae) 

Legal Status 
State:  California Native Plant Society 1B.11

Federal:  Endangered (U.S. Fish and Wildlife 
Service 1995) 

 

Critical Habitat:  None 
Recovery Planning:  Recovery Plan for Serpentine Soil Species of the San 

Francisco Bay Area (U.S. Fish and Wildlife Service 1998); 
Ceanothus ferrisiae (Coyote ceanothus) 5-Year Review: Summary 
and Evaluation. (U.S. Fish and Wildlife Service 2011) 

Taxonomy 
Coyote ceanothus (Ceanothus ferrisiae McMinn) is the accepted name for this 
species (Integrated Taxonomic Information System 2012).  McMinn (1933) 
originally described the species based on specimens collected above Coyote 
Creek, along Madrone Springs Road.  Coyote ceanothus is a member of the 
buckthorn family (Rhamnaceae). 

Description 
Descriptions of the species’ physical characteristics can be found in McMinn 
(1959), Munz and Keck (1959), Schmidt (1993), Corelli and Chandik (1995), and 
U.S. Fish and Wildlife Service (1998 and 2011).  Coyote ceanothus is an erect 
evergreen shrub 1–2 m tall, with long spreading primary branches and short 
lateral branches (McMinn 1959).  Its leaves are usually opposite and round, while 
the leaf margins are short-toothed to entire (Corelli and Chandik 1995).  Its white 
flowers are in clusters and the seed capsules have three apical horns (U.S. Fish 
and Wildlife Service 1998). 

Distribution 

General 

Coyote ceanothus is known from three occurrences in the Mt. Hamilton Range in 
Santa Clara County (Figure 1; U.S. Fish and Wildlife Service 2011). This species 
is endemic to California and is only found in Santa Clara County. 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; 0.1 means seriously endangered in 
California. 

© Janell Hillman 
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Occurrences within the Study Area 

Historical 

There is one reported occurrence in Santa Clara County from Croy Canyon in 
1929 (California Natural Diversity Database Occurrence #4).  However, field 
surveys at the same locality in 1985 and 1987 failed to locate any plants 
(California Natural Diversity Database 2006).  According to the U.S. Fish and 
Wildlife Service and the California Natural Diversity Database, the record may 
be erroneous (U.S. Fish and Wildlife Service 1998, California Natural Diversity 
Database 2006). 

Extant 

The CNDDB lists four extant occurrences of Coyote ceanothus, all of which are 
within 4 miles of each another (U.S. Fish and Wildlife Service 1995; U.S. Fish 
and Wildlife Service 1998; California Native Plant Society 2006). However, for 
the purposes of this Plan, the two occurrences in the vicinity of Anderson Dam 
(CNDDB Occurrence numbers 6 and 8) are considered one occurrence. The other 
two occurrences are at Kirby Canyon and near Llagas Avenue north of Morgan 
Hill (U.S. Fish and Wildlife Service 1998; California Natural Diversity Database 
2006).  All three occurrences are on private land, except for a small part of the 
Anderson Dam occurrence, which partially falls within Anderson Lake County 
Park (California Natural Diversity Database Occurrence #8). 

Natural History 

Habitat Requirements 

Coyote ceanothus is generally found growing on dry slopes in chaparral, 
grassland, and coastal scrub on serpentine soils, from approximately 400–
1,500 feet (U.S. Fish and Wildlife Service 1998; California Natural Diversity 
Database 2006; California Native Plant Society 2006).  Species commonly 
associated with Coyote ceanothus are California sagebrush (Artemisia 
californica), foothill pine (Pinus sabiniana), bigberry manzanita (Arctostaphylos 
glauca), toyon (Heteromeles arbutifolia), California coffeeberry (Frangula 
[Rhamnus] californica), and leather oak (Quercus durata) (U.S. Fish and 
Wildlife Service 1998).  Some occurrences of Coyote ceanothus are almost pure 
stands of this species (U.S. Fish and Wildlife Service 2011). 
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Table 1.  Habitat Associations for Coyote Ceanothus 

Land Cover Type 
Habitat 
Designation 

Habitat 
Parameters 

Percent 
Suitable Rationale  

Mixed serpentine 
chaparral 

Primary habitat Dry shallow 
slopes 400–
1,500 feet 

High U.S. Fish and Wildlife Service 1998; 
California Natural Diversity Database 
2006; California Native Plant Society 2006 

Serpentine 
bunchgrass grassland 

Primary habitat 400–1,500 feet High Same as above  

 

Population Ecology 

Recent research and observation strongly suggest that periodic fire may be 
crucial for germination and regeneration of senescent stands of this plant (U.S. 
Fish and Wildlife Service 2011). The only known observancationsof seedlings in 
nature occurred after  fires in Kirby Canyon (K. Freas 1996 in U.S. Fish and 
Wildlife Service 1998) and at Anderson Reservoir (J. Hillman 2006; U.S. Fish 
and Wildlife Service 2011).  The latter population burned in 2003 and significant 
recruitment was observed in 2004.  Many young shrubs of the same size and age 
class were also observed at that site in 2006.  In surveys conducted in the 1980s, 
there were few young shrubs and no signs of reproduction present in the 
Anderson Dam populations (Schmidt 1996 in U.S. Fish and Wildlife Service 
1998). At least one ceanothus expert feels that Coyote ceanothus may require 
some frequency of burning in order to maintain healthy populations that include 
young shrubs.   

The lack of seedling recruitment seen in natural populations may also be due to 
seed or seedling mortality caused by factors such as seed predation, grazing and 
browsing, lack of sufficient precipitation to maintain young plants through dry 
summer following germination, or several of these together.  Key seasonal 
periods for the species are listed in Table 2. 

Table 2.  Key Seasonal Periods for Coyote Ceanothus 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination             
Flowering             
Fruiting             
Seed Dispersal             
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Population Status and Trends 
Global:  Declining (NatureServe 2006) 
State:  Declining (NatureServe 2006) 
Within Study Area:  Declining (California Native Plant Society 2006; 

NatureServe 2006) 

The four documented occurrences include approximately 189,475 plants in total 
based on estimates from the Recovery Plan (U.S. Fish and Wildlife Service 1998) 
and a field survey conducted in 2009 by the SCVWD of the population near 
Anderson Dam (SCVWD, unpublished data).  The largest population by far, 
approximately 188,475 individuals, is near Anderson Dam.  The majority of the 
plants in the larger of the two subpopulations near the Dam emerged following a 
fire in 2003 (U.S. Fish and Wildlife Service 2011). The two occurrences located 
there may have been continuous prior to construction of the Dam (U.S. Fish and 
Wildlife Service 1998).  The smallest population burned during the Kirby 
Canyon fire in 1992.  Although only 5% of the individuals survived, around 
2,000 seedlings were seen in the spring of 1993.  Approximately 100 seedlings 
were individually caged to ward off grazers and seemed to be doing well when 
observed the following year (K. Freas pers. comm. 1996 in U.S. Fish and 
Wildlife Service 1998).  Approximately 150 plants were observed during a 
survey of the Kirby Canyon population in the fall of 2010 (U.S. Fish and Wildlife 
Service 2011). Approximately 500 individuals, all of the same age class, were 
observed in the third population at Llagas Avenue north of Morgan Hill in 1997 
(California Department of Fish and Game 1997 in U.S. Fish and Wildlife Service 
1998).  During surveys in the fall of 2010 around 600 to 650 plants were 
observed in this same location (U.S. Fish and Wildlife Service 2011). 

Threats 

Documented threats to Coyote ceanothus include habitat loss and fragmentation, 
residential development, illegal trash dumping, recreation, landfill activities, lack 
of natural recruitment, altered fire regimes, grazing, and genetic isolation and 
limited insect-mediated gene flow (U.S. Fish and Wildlife Service 1998; 2011).  
The largest population near Anderson Dam is bisected by an existing gas utility 
line operated by The Pacific Gas and Electric Company (K. Devitorrio pers. 
comm.).  Routine and emergency maintenance of this underground gas line may 
impact this key population.  This population could also be threatened by Santa 
Clara Valley Water District work on the reservoir and dam maintenance, 
including the proposed seismic retrofit of the dam.  Trail maintenance by Santa 
Clara County Parks could also pose a threat to this species.   

Data Characterization 
Because Coyote ceanothus is a large and conspicuous shrub, it is thought that 
most of the occurrences of this species are known.  However, it is possible that 
some individuals and populations have been overlooked because they are 



PLANTS Coyote Ceanothus (Ceanothus ferrisiae) 

Species Accounts  August 2012 

Santa Clara Valley Habitat Plan 5 

mistaken for more common species of Ceanothus, including the closely related 
buckbrush (C. cuneatus).  Further, some hybridization between Coyote ceanothus 
and buckbrush is suspected to occur and some hybrid populations may exist on 
Pallousou Ridge adjacent to Henry Coe State Park (T. Cochrane pers. comm.) 
and in other areas. 

Recent research, in addition to anecdotal accounts, indicates that interspecific 
hybridization occurs between species of Ceanothus (Hardig et al., 2000; U.S. 
Fish and Wildlife Service 2011) and it is now widely accepted that hybrid 
speciation has occurred in the subgenus Cerastes, of which Coyote ceanothus is a 
species (Hardig et al. 2000). Ongoing genetic studies on this plant may provide 
additional information on the genetic status, genetic diversity, and population 
structure of Coyote ceanothus (U.S. Fish and Wildlife Service 2011). This 
research may provide useful information for the restoration and recovery of this 
species. 

A good account of the habitat and occurrences of Coyote ceanothus can be found 
in the Recovery Plan for Serpentine Soil Species of the San Francisco Bay Area 
(U.S. Fish and Wildlife Service 1998) and in Ceanothus ferrisiae (Coyote 
ceanothus) 5-Year Review: Summary and Evaluation (U.S. Fish and Wildlife 
Service 2011).  The documented habitat requirements of this species suggest that 
it should be more widespread than it is, indicating that our knowledge of the 
species population dynamics are incomplete.  The species’ habitat requirements 
may be highly specialized, or other factors are preventing the species’ spread into 
otherwise suitable areas. 

Existing Conservation Actions in the Study Area 
Waste Management, Inc. and The Nature Conservancy funded K. Freas’s 
research (mentioned above) on Coyote ceanothus (U.S. Fish and Wildlife Service 
1998).  In the summer of 1992, the Kirby Canyon population burned.  The 
following spring, 2,000 seedlings were observed and were fenced to protect them 
from grazing.  Additional caging on some plants was added to protect against 
deer and rabbit grazing (K. Freas pers. comm. 1996 in U.S. Fish and Wildlife 
Service 1998).The Santa Clara Valley Water District was involved in mitigating 
for impacts on Coyote ceanothus resulting from the enlargement of the spillway 
to Anderson Dam (Santa Clara Valley Water District 1993 in U.S. Fish and 
Wildlife Service 1998).  Two shrubs were successfully transplanted in 1997 (C. 
Roessler pers. comm. 1996 in U.S. Fish and Wildlife Service 1998), however 
they did not survive (R. Austin 2006).  Waste Management, Inc. and Santa Clara 
Valley Water District have done some revegetation work with Coyote ceanothus 
that has not impacted the status of the species (K. Freas pers. comm. 1996 and 
D. Amshoff pers. comm. 1997 in U.S. Fish and Wildlife Service 1998).  There 
are no on-going conservation efforts for Coyote ceanothus known to occur in the 
study area.  A Santa Clara Valley Water District spillway modification project in 
1992 planted approximately 175 seedlings; their current status is not known. 
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Table 4.  Conservation Actions in the Study Area for Coyote Ceanothus  

Action Timing Lead Agency Location 
Population ecology 
research 

Implemented Waste Management, Inc. and 
Nature Conservancy 

Kirby Canyon population 

Revegetation 
experimentation 

Implemented Waste Management, Inc. and 
Santa Clara Valley Water District 

Anderson Dam population 

Translocation Implemented, 
Unsuccessful 

Santa Clara Valley Water District Anderson Dam population 

Seedling outplanting Implemented Santa Clara Valley Water District Need to find out from J. Hillman 
 

Modeled Habitat Distribution in Study Area 
A habitat distribution model was not developed for this species because of the 
extremely limited range of the species and the uncertainty in its localized habitat 
requirements.  A habitat model based on known habitat requirements that have 
been mapped at a regional scale (i.e., land cover types for this HCP/NCCP) 
would result in a model that greatly overestimates available habitat. 
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Distribution in California 

Adapted from:  California Native Plant Society 2006; California Natural Diversity Database 2006 
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Mount Hamilton Thistle  
(Cirsium fontinale var. 
campylon) 

Legal Status 
State:  California Native Plant Society List 1B.21

Federal:  None 
 

Critical Habitat:  N/A 
Recovery Planning:  Recovery Plan for Serpentine Soil Species of the San 

Francisco Bay Area (U.S. Fish and Wildlife Service 1998) 

Taxonomy 
Mount Hamilton thistle was originally described by Helen Sharsmith, based on 
collections from Del Puerto Canyon in the Mount Hamilton Range of western 
Stanislaus County (Sharsmith 1939).  Sharsmith (1939: 89–90) discussed the 
close morphological and ecological similarities between this species and the two 
varieties of Cirsium fontinale.  These similarities later led to the recognition of 
Mount Hamilton thistle as a variety of Cirsium fontinale (Keil and Turner 1992: 
313).  Mt. Hamilton thistle is within the aster family (Asteraceae). 

Description 
Descriptions of the species’ physical characteristics can be found in Sharsmith 
(1939: 85–86, Figure 1), Munz (1959: 1,276), Abrams and Ferris (1960: 538, Fig. 
5934), and Keil and Turner (1993: 236).  Mt. Hamilton thistle is a large 
herbaceous perennial thistle up to 2 to 6.5 feet tall with a single stem.  The plant 
has woolly, spine-tipped leaves that are up to approximately 2 feet long at the 
base.  The large flower heads have recurved bracts and often droop substantially. 

Distribution 

General 

Mount Hamilton thistle is endemic to the San Francisco Bay Area and occurs in 
Santa Clara, Stanislaus, and Alameda Counties. There are two clusters of 
populations, one in the Mount Hamilton Ranges, the other in the Santa Cruz 
Mountains (Figure 1).  There are a total of 48 occurrences of Mount Hamilton 
thistle are known within its range, 40 of which occur within the study area. 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; .2 means fairly endangered in California. 
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Thirty-one of the occurrences within the study area are listed with the California 
Natural Diversity Database (CNDDB) (2010).  The remaining nine occurrences 
are not listed with the CNDDB and are detailed below.  

Occurrences within the Study Area 

Extant 

Forty occurrences of Mount Hamilton thistle are known to occur in the study 
area, all of which have been documented within the last 20 years.  Occurrences in 
the study area are generally found in two areas (Figure 2):  In the Santa Teresa 
Hills and East of Highway 101 in the low hills and canyons along Coyote Ridge 
and the Silver Creek Hills.  Thirty-one occurrences were reported in the CNDDB 
(2010). In addition,, two occurrences were reported on the United Technologies 
Corporation property (T. Marker pers. comm.), four occurrences were found on 
Santa Clara County Park lands, two occurrences were found on Rancho San 
Vicente, and one occurrence was recently reported by SCVWD on or near their 
facilities.  Occurrences in northeastern Santa Clara County are outside the study 
area. 

Natural History 

Habitat Requirements 

Mount Hamilton thistle occurs on serpentine soils in seeps and springs and along 
intermittent and perennial streams.  The surrounding habitat is often serpentine 
bunchgrass grassland, although sometimes the occurrences are within foothill 
pine woodland or coast live oak forest and woodland (Table 1). The occurrences 
range in elevation from 320 feet to 2,900 feet. 

Species primarily associated with Mount Hamilton thistle include seep 
monkeyflower (Mimulus guttatus) and hedge-nettle (Stachys pycnantha), as well 
as sedge species (Carex spp.), iris-leaved rush (Juncus xiphioides), and hoary 
coffeeberry (Frangula [Rhamnus] californica ssp. tomentella).  Additional 
associates include Brewer’s willow (Salix breweri), California poppy 
(Eschscholzia californica), columbine (Aquilegia eximia), common yarrow 
(Achillea millefolium), long-rayed triteleia (Triteleia peduncularis), and beardless 
wild rye (Leymus [Elymus] triticoides) (Pilz 1967; U.S. Fish and Wildlife Service 
1998). 
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Table 1.  Habitat Associations for Mount Hamilton Thistle 

Land Cover Type Habitat Designation Habitat Parameters Rationale 
Serpentine bunchgrass 
grassland 

Primary habitat (in 
suitable aquatic 
habitat) 

In seeps and springs and along 
intermittent and perennial 
streams, 320–2,900 feet elevation. 

California Natural Diversity 
Database 2010 

Serpentine seep Primary habitat In seeps and springs and along 
intermittent and perennial 
streams, 320–2,900 feet elevation. 

 

Foothill pine—oak 
woodland1 

Primary habitat (in 
suitable aquatic 
habitat) 

In seeps and springs and along 
intermittent and perennial 
streams, 320–2,900 feet elevation. 

California Natural Diversity 
Database 2010 

Coast live oak forest 
and woodland1 

Primary habitat (in 
suitable aquatic 
habitat) 

In seeps and springs and along 
intermittent and perennial 
streams, 320–2,900 feet elevation. 

California Natural Diversity 
Database 2010 

1 The species occurs in serpentine seeps within this woodland type, but does not occur in terrestrial habitat of this 
woodland type. 

 

Population Ecology 

Mount Hamilton thistle generally occurs in small stands of a few plants to several 
thousand plants, although some larger stands are known (U.S. Fish and Wildlife 
Service 1998; California Natural Diversity Database 2010).  One location in 
Santa Clara County in 1992 supported over 18,000 plants (California Natural 
Diversity Database 2010).  The reproductive biology and demography of this 
species are unknown. 

The highly restricted habitat requirements of this species likely greatly limits the 
species’ distribution and abundance.  Research indicates that native insects play 
an important role in the population biology of another endangered Cirsium 
species.  Experimental treatments to exclude or reduce moth larvae, weevil 
larvae, aphids, spittle bugs, and mealybugs from juvenile rosettes of the 
endangered Pitcher’s thistle (Cirsium pitcheri) in rare dune habitat of Michigan 
resulted in substantial increases in plant survival, growth, and seed production 
where these insects were common (Bevill et al. 1999).  These results also suggest 
that native insects can influence the spatial distribution of native plants.  The 
susceptibility of Mount Hamilton thistle to native or exotic insect herbivory is 
unknown. 
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Table 2.  Key Seasonal Periods for Mount Hamilton Thistle 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination              
Flowering  () ()       ()   
Fruiting             
Seed Dispersal             
Notes:  () Indicates flowering period during certain years. 

 

Population Status and Trends 
Global:  Unknown, but may be stable 
State:  Same 
Within Study Area:  Same 

All occurrences of Mount Hamilton thistle are presumed to be extant (California 
Natural Diversity Database 2010).  Populations of this species are conspicuous 
and have not shown any obvious signs of population decline or range contraction 
(Weiss pers. comm.). 

Threats 

Reported threats to populations of Mount Hamilton thistle in the study area 
include alteration of hydrologic regimes, urbanization and cattle grazing (U.S. 
Fish and Wildlife Service 1998; California Natural Diversity Database 2010).  
Urbanization potential is very limited within the range of the species due to its 
occurrence in deep canyons outside areas designated for urban development.  The 
effects of livestock grazing on this species are unknown.  The spiny leaves likely 
limit grazing of plant tissue but Mount Hamilton thistle may be susceptible to 
trampling by cattle due to their occurrence in and near livestock water sources.  
Road construction or future landfills may pose a threat.  Expansion of the Kirby 
Canyon Landfill is expected to remove at least one population or portion of a 
population of Mount Hamilton thistle. 

The introduction of aggressive insect herbivores is a common technique to 
control invasive weedy thistles.  Native thistles have been shown to be negatively 
affected by these biological control agents.  For example, Louda and O’Brien 
(2002) demonstrated that the Eurasian weevil (Larinus planus), which is 
distributed in North America for the control of Canada thistle (Cirsium arvense), 
had spread to native populations of Tracy’s thistle (Cirsium undulatum var. 
tracyi) in Colorado.  Canada thistle is found throughout most of California, 
including Santa Clara County (Bossard et al. 2000). 

A European flower-head weevil Rhinocyllus conicus introduced to control exotic 
thistles was found to destroy flower heads of many native thistles, including C. 
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fontinale (Turner et al. 1987; Turner and Herr 1996).  Another study found R. 
conicus feeding on other native thistles in southern California (Goeden and 
Ricker 1986).  A study in 2005 found R. conicus in the seed heads of C. fontinale 
var. campylon (J. Hillman 2006) however work done by Herr (2000) found no 
evidence of biologically significant impact of the weevil on native Californian 
Cirsiums, including C. fontinale var. campylon.  This flower-head weevil is 
approved by the U.S. Department of Agriculture for control of exotic thistles 
common in the study area including bull thistle (Cirsium vulgare), milk thistle 
(Silybum marianum), and Italian thistle (Carduus pycnocephalus).  However, 
studies have not shown this biocontrol agent to be particularly effective at 
controlling these invasive plants (Bossard et al. 2000).  Its effects on C. fontinale 
var. campylon are unknown but the research cited above suggests that biological 
control of invasive weeds may be a threat to this rare native taxa. 

Data Characterization 
Available information is likely to adequately characterize the species’ habitat 
requirements.  However, very little data is available on the species’ population 
biology, and no data is available on the management needs of the species.  More 
information is also needed on threats to this species in the study area. 

Existing Conservation Actions in the Study Area 
No conservation actions in the study area have directly targeted Mount Hamilton 
thistle.  Protection of some habitat along Coyote Ridge to provide mitigation for 
impacts to Bay checkerspot butterfly and serpentine grassland, along with 
improved livestock management in this area have indirectly benefited Mount 
Hamilton thistle. 

Modeled Habitat Distribution in Study Area 

Model Description 

Model Assumptions 

Primary habitat within the study area is defined as serpentine seeps or serpentine 
soils or grasslands within 25 feet of riverine habitat.  This species is only found 
within the Guadalupe and Coyote watersheds. 
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Rationale 

Mount Hamilton thistle occurs on areas with serpentine characteristics.  This can 
be any combination of serpentine soils, seeps or springs, typically along streams.  
The surrounding habitat is often serpentine bunchgrass grassland.  The 
occurrences range in elevation from 320 feet to 2,900 feet. 

Model Results 

Figure 2 shows the modeled potential habitat for the Mt. Hamilton thistle within 
the study area.  The potential habitat is confined to known serpentine areas, 
mostly along Coyote Ridge and in the Santa Teresa Hills.  Most of the known 
occurrences fall within the modeled habitat.  Some occurrences may fall outside 
modeled habitat due to the mapping limitations of springs of serpentine origin. 
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Figure 1 
Mount Hamilton Thistle (Cirsium fontinale var. campylon) 

 Distribution in California 

Adapted from:  California Native Plant Society 2006; California Natural Diversity Database 2006 
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Figure 2
Mount Hamilton Thistle Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Santa Clara Valley Dudleya  
(Dudleya abramsii ssp. setchellii) 

Legal Status 
State:  California Native Plant Society 1B.11

Federal:  Endangered (U.S. Fish and Wildlife 
Service 1995) 

 

Critical Habitat: None 
Recovery Planning: Recovery Plan for 

Serpentine Species of the San 
Francisco Bay Area (U.S. Fish and 
Wildlife Service 1998) 

Taxonomy 
Santa Clara Valley dudleya was first collected by the famous botanist Willis 
Jepson on Tulare Hill at the turn of the last century (Jepson 1901).  The species 
was originally described as Cotyledon laxa var. setchelli.  In 1903, this taxa was 
elevated to full species status and transferred to the new genus Dudleya (Britton 
and Rose 1903).  The taxa was subsequently reduced to the subspecies level as 
Dudleya cymosa ssp. setchelli (Moran 1959; Nakai 1987).  It was elevated from 
subspecies to species level by Bartel in his treatment of the genus, resurrecting 
the original species name from 1903 (Hickman 1993). Most recently, it was again 
reduced to the subspecies level as Dudleya abramsii ssp. setchellii (Baldwin et al. 
2012).  Santa Clara Valley dudleya is a member of the stonecrop family 
(Crassulaceae). 

Description 
Descriptions of the species’ physical characteristics can be found in Hickman 
(1993) and in the Recovery Plan for Serpentine Species of the San Francisco Bay 
Area (U.S. Fish and Wildlife Service 1998).  Santa Clara Valley dudleya is a 
perennial with succulent leaves one to three inches long and 0.3 to 0.6 inches 
wide.  The species produces two to three flowering stalks up to 8 inches tall with 
pale yellow flowers in a terminal inflorescence. 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; .1 means seriously endangered in California 

© Janell Hillman 
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Distribution 

General 

Santa Clara Valley dudleya is only found in Santa Clara County in the vicinity of 
Coyote Valley, from San José south about 20 miles to San Martin, at elevations 
of 300–900 feet (Figure 1). 

Occurrences within the Study Area 

Two hundred and seven occurrences have been documented within the study area 
between 1989 and 2012, and all of these are presumed to be extant (Figure 2) 
(H.T. Harvey and Associates 2000; California Natural Diversity Database 2010, 
2012; T. Marker pers. comm.).  The estimated number of individuals known for 
the species varies greatly due in part to the variation in the methodology of 
counting the rosettes which are formed as individual plants spread vegetatively 
(Jones & Stokes 1998).  Forty-nine occurrences were reported in the California 
Natural Diversity Database (20122012), 109 occurrences from the United 
Technologies Corporation (T. Marker pers. comm.), 48 occurrences from Santa 
Clara County Parks, and one from the Santa Clara Valley Water District. 

An unconfirmed occurrence in the study area documented in 2006 is not included 
as a known occurrence (RCL Ecology Biological Consulting 2006). The 
occurrence was found near Highway 152 approximately 2 miles east of Casa de 
Fruta.  There was no record of the occurrence in CNDDB and the identity of the 
plant has not been confirmed since its documentation. Still, this unconfirmed 
occurrence is significant as it was found further south than any other known 
occurrence.  

Natural History 

Habitat Requirements 

Santa Clara Valley dudleya is restricted to rocky outcrops in serpentine grassland 
and oak woodland at elevations between 300 and 900 feet.  McCarten (1993) 
suggests that suitable rock outcrops must have deep enough crevices for this 
species’ roots, which are at least 6 inches long.  Not all serpentine rock outcrops, 
therefore, may be suitable for Santa Clara Valley dudleya.  Table 1 lists expected 
land cover associations for this species. 

The rock outcrops where this species is found are otherwise largely unvegetated.  
However, adjacent serpentine grasslands typically are dominated by a mixture of 
native grasses, such as purple needlegrass (Stipa [Nasella] pulchra), and non-
native grasses, such as wild oats (Avena spp.) and soft chess (Bromus 
hordeaceus).  Native forbs are also common associates of this species, including 
lomatium (Lomatium spp.), soap plant (Chlorogalum pomeridianum), dwarf 
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plantain (Plantago erecta), California poppy (Eschscholzia californica), and 
naked buckwheat (Eriogonum nudum) (U.S. Fish and Wildlife Service 1998; 
California Natural Diversity Database 2010).  Santa Clara Valley dudleya may 
also occur on serpentine rock outcrops in oak woodland or savanna, where coast 
live oak (Quercus agrifolia) and valley oak (Quercus lobata) have been reported 
as associates (California Natural Diversity Database 2010). 

Table 1.  Habitat Associations for Santa Clara Valley Dudleya 

Land Cover Type Suitability Rationale 
Serpentine bunchgrass 
grassland 

Moderate Rock outcrops present in serpentine grassland may be below the minimum 
mapping unit size but still provide habitat. 

Serpentine rock 
outcrop/barrens 

High Primary habitat for species (California Natural Diversity Database 2010; 
U.S. Fish and Wildlife Service 1998) 

Valley oak woodland Low Reported from serpentine rock outcrops within Valley Oak savannah 
(California Natural Diversity Database 2010) 

Coast live oak forest and 
woodland 

Low May occur on serpentine rock outcrops in cismontane woodland 
(California Native Plant Society 2006).  Coast live oak is reported as an 
associate (California Natural Diversity Database 2010). 

Mixed oak woodland and 
forest 

Low May occur on serpentine rock outcrops in cismontane woodland 
(California Native Plant Society 2006).  Coast live oak is reported as an 
associate (California Natural Diversity Database 2010). 

 

Population Ecology 

Santa Clara Valley dudleya produces wind-dispersed seeds (McCarten 1993), and 
also reproduces vegetatively by forming rosettes that either remain attached to 
the parent plant or separate from it.  (Plants that remain attached to parents make 
counting unique individuals difficult.)  Individual plants live for up to 10 years.  
Seedling germination is high in wet years, but seedling survival is low, often less 
than 5% (McCarten 1993; U.S. Fish and Wildlife Service 1998).  The highest 
seedling survival rates were on east- and north-facing slopes, suggesting that 
dessication may be a major source of seedling mortality (McCarten 1993; Jones 
& Stokes 1998).  Suitable microhabitats on rock outcrops (crevices with enough 
soil to retain moisture) may greatly limit the population size of this species.  
Table 2 shows key seasonal periods for Santa Clara Valley dudleya. 

Table 2.  Key Seasonal Periods for Santa Clara Valley Dudleya 

 Jan Feb Mar April May June July Aug Sep Oct Nov Dec 
Germination (unknown)             
Flowering             
Fruiting (unknown)             
Seed Dispersal (unknown) () () () () ()    () () () () 
Notes:  () Indicates seed disperals period in some years 
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Population Status and Trends 
Global:  Stable? 
State:  Stable? 
Within Study Area:  Stable? 

Insufficient data are available to characterize long-term demographic trends 
within populations (California Natural Diversity Database 2010).  However, it 
has been suggested that populations of Santa Clara Valley dudleya may be stable 
because of the stability of their microhabitats in crevices on serpentine rock 
outcrops (S. Weiss pers. comm.).  Population monitoring is needed to confirm 
this hypothesis. 

Threats 

The primary threats to Santa Clara Valley dudleya are overgrazing, development, 
and competition from non-native species (U.S. Fish and Wildlife Service 1998; 
Weiss 1999; California Native Plant Society 2006; California Natural Diversity 
Database 2010).  Overcollecting is also a significant threat to Santa Clara Valley 
dudleya because of its attractiveness to collectors, accessible population sites, 
and slow growth rate (U.S. Fish and Wildlife Service 1995).  Other threats may 
include feral pigs, off-road vehicle use, and foot traffic (California Native Plant 
Society 2006; California Natural Diversity Database 2010). 

Data Characterization 
The general habitat requirements of Santa Clara Valley dudleya and the species 
distribution within its narrow range are relatively well understood.  For example, 
a County-wide survey for this species was conducted in 2000 (H.T. Harvey and 
Associates 2000), and local botanists with the California Native Plant Society 
have been devoting significant attention to identifying and protecting local 
populations (D. Mayhall pers. comm.).  The species’ microhabitat requirements 
are not well understood, nor are the species’ demography or pollination biology.  
The management needs of the species also need investigation. 

Existing Conservation Actions in the Study Area 
The recovery plan for Santa Clara Valley dudleya calls for protection and 
management of extant populations, as well as educational outreach in the San 
José area and collection and banking of seed (U.S. Fish and Wildlife Service 
1998).  Recommended research topics to inform conservation efforts include 
research on the effects of vegetation management on the species, demographic 
and dispersal studies, and research on the efficacy of seed germination and 
propagation techniques. 
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Protection of mitigation lands on Coyote Ridge and other sites such as the Valley 
Christian High School site (Jones & Stokes 1998) have preserved some habitat 
for Santa Clara Valley dudleya. 

Modeled Habitat Distribution in Study Area 
A habitat distribution model for Santa Clara Valley dudleya could not be 
developed because of the highly specialized and localized habitat requirements of 
the species.  It is restricted to serpentine outcrops within annual grassland and 
oak woodland.  However, only rock outcrops with sufficient crevice depth and 
soil depth within these crevices are likely to support the species.  Serpentine rock 
outcrops were mapped in the study area, but only the largest outcrops were 
visible on the aerial photographs.  This land cover type is therefore likely 
underrepresented on the land cover map.  This species has received significant 
attention by the local botanical community in the last 5–10 years, particularly 
leading up to and since listing the species as endangered in 1995.  As a result, the 
species’ distribution is assumed to be well understood, and many large 
populations are known and mapped.  New populations are still being discovered 
and it is likely that there are many unknown populations, the discovery of which 
will expand our estimate of total population size.  However, because this species 
is relatively easily located and locally somewhat widespread, there is less need 
for a habitat distribution model to predict unknown occurrences. 
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Santa Clara Valley Dudleya Collinsia (Dudleya setchellii)

 Distribution in California

Adapted from:  California Native Plant Society 2006; California Natural Diversity Database 2006
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Figure 2
Santa Clara Valley Dudleya Occurrence Records - Santa Clara Valley Habitat Plan
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T́his map presents outcomes of a draft model that is described in 
the Species Accounts of the Santa Clara Valley HCP/NCCP. The 

purpose of the model is to identify areas within the study area where
 the species occurs or could occur based on known habitat 

requirements. The data on which this map is based are regional in 
scale. This map should not be used for site planning and should be 

verified in the field. Occurrence data are limited by where field 
surveys have been conducted; some occurrence points may be

 geographically inaccurate. Occurrence records from 
the California Natural Diversity Database, 2006, UTC, 2009, and SCVWD, 2009.
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The data on which this map is based are regional in scale. This map should not be used for
site planning and should be verified in the field. Occurrence data are limited by where

field surveys have been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Fragrant Fritillary 
(Fritillaria liliacea Lindl.) 

Legal Status 
State:  California Native Plant Society List 1B.21

Federal:  None 
 

Critical Habitat:  None 
Recovery Planning:  None 

Taxonomy 
Fragrant fritillary (Fritillaria liliacea) is the accepted nomenclature.  See 
Madroño 7:133–159 (1944) for revised nomenclature (Corelli and Chandik 
1995).  Fragrant fritillary is in the lily family (Liliaceae). 

Description 
Descriptions of the species’ physical characteristics can be found in Baranova 
(1981); Hickman (1993), and in Corelli and Chandik (1995).  Fragrant fritillary, a 
bulbiferous monocot, is a perennial herb possessing a white flower that grows up 
to 35 cm in height (Calflora 2006; Hickman 1993).  The lower leaves are 
opposite, mostly basal, and somewhat succulent while the upper leaves are 
alternate and smaller (Corelli and Chandik 1995). 

Distribution 

General 

Fragrant fritillary is known from 59 occurrences (California Natural Diversity 
Data Base 2006) throughout its range.  It is endemic to western central 
California, ranging from Sonoma and Solano Counties south to Monterey County 
(Figure 1, California Natural Diversity Database 2006). 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; .2 means fairly endangered in California. 

© Gerald and Buff Corsi,  
California Academy of Sciences 
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Occurrences within the Study Area 

Historical 

A specimen of fragrant fritillary was collected prior to 1941 in Alum Rock Park 
in the vicinity of the Alum Rock Spring (California Natural Diversity Database 
occurrence #33).  A survey of this area conducted in 1994 found the habitat 
extant, but failed to locate any occurrences of the species, so the current status of 
this population is unknown (California Natural Diversity Database 2006). 

Extant 

There are eight reported occurrences of fragrant fritillary in the study area 
(Figure 2, California Natural Diversity Database 2010).  Four occurrences are 
located on private land.  Three of these (#25–27) are located east of Santa Clara 
Valley, southeast of Metcalf Canyon and less than a mile south or southeast from 
Metcalf VABM (Vertical Angle Benchmark, U.S. Geological Survey Morgan 
Hill quad) while one lies southwest of Metcalf VABM (#54).  Two occurrences 
(#30 and 31) are located on County-owned parkland.  Occurrence #30 was 
recorded in Calero County Park, near the south arm of Calero Reservoir while 
occurrence #31 was documented in Almaden Quicksilver County Park.  
Occurrence #32 was noted on private land about 1.5 miles south from the town of 
Evergreen, east of San José. 

Natural History 

Habitat Requirements 

Fragrant fritillary occurs in grasslands, woodland, and coastal scrub up to 
1,345 feet (California Natural Diversity Database 2006; California Native Plant 
Society 2006) and in vernal pool areas (California Natural Diversity Database 
2006; Sawyer and Keeler-Wolf 1995).  The species typically occurs on 
serpentine soils, although occurrences on heavy clay soils and other soil types 
have also been reported (California Natural Diversity Database 2006).  
Serpentine grasslands in the study area are the most likely habitat for this species 
(Table 1).  Some species commonly associated with fragrant fritillary are purple 
needlegrass (Stipa [Nassella] pulchra), blue dicks (Dichelostemma capitatum), 
soap plant (Chlorogalum pomeridianum), sun cups (Taraxia [Camissonia] 
ovata), purple clarkia (Clarkia purpurea), and coyote brush (Baccharis pilularis) 
(Corellia and Chandik 1995; California Natural Diversity Database 2006). 
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Table 1.  Habitat Associations for Fragrant Fritillary 

Land Cover Type 
Habitat 
Designation Habitat Parameters 

Percent 
Suitable Rationale 

Serpentine Bunchgrass 
Grassland 

Primary Often on serpentine 
grasslands between 10 and 
1,345feet in elevation. 

Unknown California Natural 
Diversity Database 
2006 

California Annual Grassland; 
Northern Coastal 
Scrub/Diablan sage scrub; 
Valley Oak Woodland; Mixed 
Oak Woodland; Blue Oak 
Woodland; Coast live Oak 
Woodland; Seasonal Wetlands 

Secondary Various soil types though 
most often clay, including 
serpentine, between 10 and 
1,345 feet elevation 

Unknown California Natural 
Diversity Database 
2006 

 

Population Ecology 

The population ecology of fragrant fritillary is largely unknown.  The blooming 
period of this species is very early in the season (Table 2). 

Table 2.  Key Seasonal Periods for Fragrant Fritillary 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination              
Flowering             
Fruiting              
Seed Dispersal              

 

Population Status and Trends 
Global:  Declining (NatureServe 2006) 
State:  Declining (NatureServe 2006) 
Within Study Area:  Unknown 

Nine documented occurrences of fragrant fritillary are believed to be extirpated 
in the state as a whole (California Natural Diversity Database 2006).  Two 
populations are reported as stable and two as decreasing, but population trends 
for the other occurrences are unknown (California Natural Diversity Database 
2006).  For 21 occurrences, the habitat in which fragrant fritillary occurs is rated 
good to excellent, suggesting that the populations are likely to be stable.  Habitat 
quality is rated as fair for 10 occurrences and unknown for 18 occurrences.  The 
population sizes of fragrant fritillary in the study area are unknown.  Population 
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sizes reported for the species in Solano County on the Jepson Prairie Preserve 
range from 20 to 100 plants (LSA 2005). 

Threats 

Some common threats to fragrant fritillary are loss of habitat to urban 
development and agriculture (Corelli and Chandik 1995), competition from 
invasive exotic species, and grazing (California Natural Diversity Database 
2006).  In Santa Clara County, additional threats are from recreation and feral 
pigs (California Natural Diversity Database 2006). 

Data Characterization 
Very little information is available for fragrant fritillary.  The literature on the 
species pertains primarily to its taxonomy.  The main sources of general 
information on this species are the Jepson Manual (Hickman 1993) and the 
California Native Plant Society (California Native Plant Society 2006).  Specific 
observations on habitat and plant associates, threats, and other factors are present 
in the California Natural Diversity Data Base (California Natural Diversity 
Database 2006). 

Existing Conservation Actions in the Study Area 
No conservation actions have been implemented or are planned in the study area 
that target fragrant fritillary.  A recovery plan for the serpentine soil species of 
the San Francisco Bay Area was compiled in 1998 in which can be found specific 
management efforts being carried out in the Bay Area.  Fragrant fritillary is 
included as a frequent associate of some of these species (U.S. Fish and Wildlife 
Service 1998). 

Modeled Habitat Distribution in Study Area 

Model Description 

Model Assumptions 

1. Primary habitat is defined as serpentine bunchgrass grassland between 0 and 
1,500 feet elevation on slopes with all degrees of steepness. 

2. Secondary habitat is defined as annual grassland, northern coastal 
scrub/Diablan sage scrub, and all oak woodland land cover types on slopes 
with all degrees of steepness between 0 and 1,500 feet elevation. 
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Both types of suitable habitat apply in the following ecoregion subsections:  
Fremont-Livermore Hills and Valleys, Leeward Hills, Santa Cruz Mountains, 
Western Diablo Range, and Diablo Range. 

Rationale 

Fragrant fritillary occurs primarily on serpentine soils in grasslands (California 
Natural Diversity Database 2006).  The species also occurs on non-serpentine 
soils in grasslands, oak woodland, and coastal scrub up to 1,345 feet (California 
Natural Diversity Database 2006; California Native Plant Society 2006). 

Model Results 

Figure 2 shows the modeled potential habitat for fragrant fritillary within the 
study area.  Suitable habitat is found in the foothills on the east and west sides of 
the valley floor.  Most of the modeled habitat is secondary habitat for this 
species.  All eight known occurrences in the study area are located on modeled 
habitat. 

Literature Cited 
Baranova, M.V. 1981.  Ecological and morphological features of underground 

organs of the representatives of the genus Fritillaria (Lilliaceae).  
Botanicheskii Zhurnal 66(10): 1369–1387. 

Calflora: Information on California plants for education, research and 
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Database.  Available:  <http://www.calflora.org/>.  Accessed:  March 03, 
2006). 

California Native Plant Society.  2006.  Inventory of Rare and Endangered Plants 
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Available:  <http://www.cnps.org/inventory>.  Accessed:  March. 3, 2006. 

California Natural Diversity Database.  2006.  Occurrence Report for Fritillaria 
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Department of Fish and Game, Sacramento, CA. 
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Fragrant Fritillary (Fritillaria liliacea)

Distribution in California

Adapted from:  California Native Plant Society 2006; California Natural Diversity Database 2006 
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Figure 2
Fragrant Fritillary Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Loma Prieta Hoita  
(Hoita strobilina) 

Legal Status 
State:  California Native Plant Society 

List 1B.11

Federal:  None 
 

Critical Habitat:  N/A 
Recovery Planning:  N/A 

Taxonomy 
Loma Prieta hoita was originally described in 1838 as Psoralea strobilina, based 
on collections made in California during the expedition led by Captain Frederick 
Beechey to the Pacific and Bering Strait from 1825 to 1828 (Hooker and Arnott 
1838: 332).  Rydberg (1919: 11) later transferred the species to Hoita.  Rydberg’s 
recognition of the genus Hoita was not generally accepted until recently (Grimes 
1990).  Loma Prieta hoita is in the legume family (Fabaceae). 

Description 
Descriptions of the species’ physical characteristics can be found in Rydberg 
(1919: 11), Abrams (1944: 554, Figure 2753), Munz (1959: 852), and Grimes 
(1993: 610).  Loma Prieta hoita is herbaceous plant up to three feet tall with three 
leaflets per leaf and dense terminal clusters of purple flowers.  This species is 
distinguished from other species of Hoita by the length and structure of the calyx 
lobes and flower petals. 

Distribution 

General 

Loma Prieta hoita is endemic to California, where it occurs primarily in the Santa 
Cruz Mountains of Santa Clara and Santa Cruz Counties (Figure 1).  The species 
also occurs in the Diablo Range in Santa Clara, Alameda, and Contra Costa 
Counties.  There are 26 known occurrences of Loma Prieta hoita (California 
Natural Diversity Database 2006). 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; .1 means seriously endangered in 
California. 

© Janell Hillman 
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Occurrences within the Study Area 

Historical 

Two historic occurrences (California Natural Diversity Database Occurrences #2 
and 3) were recorded from near Gilroy (California Natural Diversity Database 
2006). 

Extant 

Fourteen occurrences of Loma Prieta hoita have been reported from the study 
area (California Natural Diversity Database 2010).  Three occurrences are 
located in Almaden Quicksilver County Park (California Natural Diversity 
Database Occurrence #5, #23, and #24).  An occurrence consisting of three 
colonies was reported from Santa Teresa County Park (California Natural 
Diversity Database Occurrence #6).  Two occurrences were reported from the 
hills east of Coyote Creek, one on private land and one on land of unknown 
ownership (California Natural Diversity Database Occurrence #10 and #11 
respectively).  Three occurrences were reported from Rancho Cañada del Oro 
Open Space Preserve (California Natural Diversity Database Occurrence #13, 
#25, and #26).  One occurrence was reported in the vicinity of Chesbro Reservoir 
(California Natural Diversity Database Occurrence #16).  One occurrence was 
reported from along Javelina Loop Trail in Calero County Park (California 
Natural Diversity Database Occurrence #22).  Three new occurrences were added 
from field data collected by Tom Cochrane and John Folkowski at Santa Clara 
County Parks (2010): One occurrence within Rancho San Vicente and two just 
east of Almaden Quicksilver Park boundaries. 

Two additional occurrences are outside the study area east of Highway 17, 
including one reported in 2004 at Sierra Azul Open Space Preserve (California 
Natural Diversity Database Occurrence #12).  In addition, collections made on 
Loma Prieta Peak and at the head of Uvas Creek on lands of unknown ownership 
(California Natural Diversity Database Occurrence #4) may be within the study 
area.  Figure 2 shows the locations of these occurrences. 

Natural History 

Habitat Requirements 

Loma Prieta hoita generally occurs as an understory element of coast live oak 
forest and woodland, generally in riparian woodland or on shaded slopes, 
between 100 and 2,000 feet elevation.  Coast live oak (Quercus agrifolia) is the 
dominant canopy tree, associated with California bay (Umbellularia californica), 
valley oak (Quercus lobata), or white alder (Alnus rhombifolia).  The understory 
is often shrubby, composed of poison oak (Toxicodendron diversilobum), toyon 
(Heteromeles arbutifolia), big-berry manzanita (Arctostaphylos glauca), bush 
monkeyflower (Mimulus aurantiacus), and coffeeberry (Frangula [Rhamnus] 
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spp.).  Although the California Natural Diversity Database reports that the 
species sometimes occurs in chaparral or on serpentine (California Natural 
Diversity Database 2006), other sources note that this species primarily occurs on 
and is a strong indicator species for serpentine soils (Safford et al. 2005, 
California Native Plant Society 2012).  Within the study area it seems to occur 
primarily on serpentine and secondarily on non-serpentine (J. Hillman pers. 
comm.).  It also often occurs in the riparian zone.  Generalized habitat 
requirements are shown in Table 1. 

Table 1.  Habitat Associations for Loma Prieta Hoita 

Land Cover Type 
Habitat 
Designation Habitat Parameters 

Percent 
Suitable Rationale 

Coast Live Oak 
Forest and 
Woodland; Mixed 
Oak Woodland 

Primary Primarily on serpentine soils 
on shaded slopes or along 
streams, between 100 and 
2,000 feet elevation 

Unknown California Natural Diversity 
Database 2006; J. Hillman 
pers. comm. 

Northern Mixed 
Chaparral/Chamise 
Chaparral 

Secondary All soil types, including 
serpentine between 100 and 
2,000 feet elevation 

Unknown, 
but possibly 
low 

California Natural Diversity 
Database 2006 

 

Population Ecology 

Populations generally consist of one to several stands composed of about a 
hundred plants, sometimes with up to a thousand plants in a stand (California 
Natural Diversity Database 2006).  Key seasonal periods for the species are 
shown in Table 2. 

Table 2.  Key Seasonal Periods for Loma Prieta Hoita 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination              
Flowering     ()     ()   
Fruiting              
Seed Dispersal             
Notes:  Months in parentheses are uncommon periods. 

 

Population Status and Trends 
Global:   Unknown (California Natural Diversity Database 2006) 
State:  Unknown (California Natural Diversity Database 2006) 
Within Study Area:  Unknown (California Natural Diversity Database 2006) 



PLANTS Loma Prieta Hoita (Hoita strobilina) 

Species Accounts  August 2012 

Santa Clara Valley Habitat Plan 4 

All but one occurrence of Loma Prieta hoita are presumed to be extant 
(California Natural Diversity Database 2006).  One of the occurrences near 
Gilroy (California Natural Diversity Database occurrence #2) has possibly been 
extirpated. 

Threats 

Few population threats are known for Loma Prieta hoita.  Populations at 
roadsides or in power line rights-of-way are subject to vegetation clearing.  At 
least one population is reported to be subject to cattle grazing and trampling and 
feral pig rooting.  Wild pigs commonly root under oak canopies in the study area, 
severely disturbing the soil and uprooting most herbaceous plants.  At least one 
population may be threatened by development. 

Data Characterization 
Only 8 occurrences provide sufficient information to characterize the species’ 
general habitat requirements.  Very little data is available on the species’ 
population biology, and no data is available on the management needs of the 
species.  More information is also needed on threats to this species in the study 
area. 

Existing Conservation Actions in the Study Area 
There are no known conservation actions in the study area focused on Loma 
Prieta hoita. 

Modeled Species Distribution in Study Area 

Model Description 

Model Assumptions 

1. Primary habitat is defined as mixed oak woodland and coast live oak forest 
and woodland between 100 and 2,000 feet in elevation on slopes with all 
degrees of steepness and in all soil types but primarily on serpentine soils. 

2. Secondary habitat is defined as northern mixed chaparral/chamise chaparral 
and mixed serpentine chaparral between 0 and 2,000 feet in elevation on 
slopes with all degrees of steepness.  Northern mixed chaparral applies in all 
soil types. 
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Potential ecoregion subsections include the Fremont-Livermore Hills and 
Valleys, Leeward Hills, Santa Cruz Mountains, Western Diablo Range, and the 
Diablo Range (i.e., all ecoregions except the Santa Clara Valley). 

Rationale 

Loma Prieta hoita occurs as an understory element of oak woodland between 
100 and 2,000 feet elevation, on shaded slopes or in riparian areas.  The species 
associated with Loma Prieta hoita correspond with the coast live oak woodland 
and mixed oak woodland land cover types.  Secondary habitat appears to be 
mixed northern chaparral and mixed serpentine chaparral. 

Model Results 

Figure 2 shows the modeled potential habitat for Loma Prieta hoita within the 
study area.  The potential habitat is spread throughout the study area, with the 
exception of the valley floor.  The known occurrences of this species within the 
study area fall within the modeled habitat. 
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 Distribution in California 

Adapted from:  California Native Plant Society 2006; California Natural Diversity Database 2006 
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Figure 2
Loma Prieta Hoita Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Smooth Lessingia  
(Lessingia micradenia var. 
glabrata) 

Legal Status 
State:  California Native Plant Society 

List 1B.21

Federal:  None 
 

Critical Habitat:  N/A 
Recovery Planning:  U.S. Fish and Wildlife 

Service (1998) 

Taxonomy 
Smooth lessingia was originally described by D.D. Keck, based on a collection 
from the Santa Cruz Mountains between Los Gatos and Almaden, in Santa Clara 
County (Keck 1958: 105).  It was originally described as Lessingia ramulosa var. 
glabrata.  Keck (1958: 105) characterized var. glabrata as “exactly like 
L. ramulosa var. micradenia” except that var. glabrata lacked glandular hairs.  
Ferris (1958: 101) subsequently raised var. micradenia to species rank and 
transferred var. glabrata to L. micradenia, recombining the name as Lessingia 
micradenia var. glabrata.  Smooth lessingia is in the sunflower family 
(Asteraceae). 

Description 
Descriptions of the species’ physical characteristics can be found in Keck (1958: 
105), Munz (1959: 1223), Abrams and Ferris (1960: 379), and Lane (1993: 306).  
Smooth lessingia is an annual herb that grows up to 60 cm tall.  It has deciduous 
basal leaves less than 6 centimeters (cm) long, and linear leaves along the stem 
up to only 2 cm long.  Smooth lessingia is distinguished from the related 
Tamalpais lessingia (Lessingia micradenia var. micradenia) by its three to five 
flowers per flower head. 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; .2 means fairly endangered in California. 

© David Tharp 
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Distribution 

General 

Smooth lessingia is endemic to Santa Clara County on the eastern slopes of the 
Santa Cruz Mountains and the hills adjacent to the Santa Clara Valley (Figure 1).  
There are 39 known occurrences of smooth lessingia (California Natural 
Diversity Database 2008), all within the study area. 

Occurrences within the Study Area 

Historical 

Four historical occurrences of smooth lessingia are known from the study area 
(California Natural Diversity Database 2006).  These include occurrences 
reported from 1.5 miles southwest of San Martin in 1926 (California Natural 
Diversity Database Occurrence #1), from the eastern slope of Loma Prieta in 
1893 (California Natural Diversity Database Occurrence #2), from north of 
Morgan Hill near Pigeon Point in 1937 (California Natural Diversity Database 
Occurrence #5), and from near Almaden in 1941 (California Natural Diversity 
Database Occurrence #9). 

Extant 

There are thirty-nine extant occurrences of smooth lessingia within the study 
area, twenty-six of which are known form the California Natural Diversity 
Database (2008). The remaining occurrences were reported from the Santa Clara 
Valley Water District or Santa Clara County Parks and Recreation.  Most of the 
smooth lessingia occurrences are located west of Highway 101 with the 
exception of several occurrences that occur directly adjacent to Highway 101 to 
the east.  Occurrences occur primarily on private land although there are several 
occurrences in Santa Teresa County Park and one occurrence each in Calero and 
Mt. Madonna County Parks.  

Natural History 

Habitat Requirements 

Smooth lessingia occurs on serpentine outcrops and in rocky soils in serpentine 
bunchgrass grassland.  It appears to prefer areas with low vegetation cover, 
sometimes occurring on roadcuts or at roadsides.  The occurrences range in 
elevation from 400 to 1,600 feet (Table 1). 

Species associated with smooth lessingia include bigberry manzanita 
(Arctostaphylos glauca), common yarrow (Achillea millefolium), dwarf plantain 
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(Plantago erecta), golden yarrow (Eriophyllum confertiflorum), gypsum 
springbeauty (Claytonia gypsophiloides), hayfield tarweed (Hemizonia 
congesta), junegrass (Koeleria macrantha), miner’s lettuce (Claytonia 
perfoliata), purple needlegrass (Stipa [Nassella] pulchra), serpentine linanthus 
(Linanthus ambiguus), serpentine sunflower (Helianthus bolanderi), streambank 
springbeauty (Claytonia parviflora), and yellow star thistle (Centaurea 
solstitialis) (U.S. Fish and Wildlife Service 1998; California Natural Diversity 
Database 2006). 

Table 1.  Habitat Associations for Smooth Lessingia 

Land Cover Type 
Habitat 
Designation Habitat Parameters 

Percent 
Suitable Rationale  

Serpentine Bunchgrass 
Grassland 

Primary In areas with low 
vegetation cover, at 400 to 
1,600 feet elevation 

Unknown, but 
probably high 

California Natural 
Diversity Database 2006 

Serpentine Rock 
Outcrop 

Primary at 400 to 1,600 feet 
elevation 

Unknown, but 
probably high 

California Natural 
Diversity Database 2006 

 

Population Ecology 

The ecology and demography of smooth lessingia is unknown and remains 
unstudied.  Population size appears to vary considerably between occurrence 
sites.  Four populations had fewer than 200 individuals, whereas three other 
populations were reported to contain tens of thousands of plants (California 
Natural Diversity Database 2006).  Estimates of population density at two sites 
were 10-20 plants per square meter and 40–60 plants per square meter (California 
Natural Diversity Database 2006).  Table 2 shows key seasonal periods for the 
species. 

Table 2.  Key Seasonal Periods for Smooth Lessingia 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination              
Flowering          () ()  
Fruiting             
Seed Dispersal             
Note:  Periods in parentheses are atypical. 
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Population Status and Trends 
Global:  Unknown (California Natural Diversity Database 2006) 
State:  Unknown (California Natural Diversity Database 2006) 
Within Study Area:  Unknown (California Natural Diversity Database 2006) 

All documented occurrences of smooth lessingia are presumed to be extant 
(California Natural Diversity Database 2006). 

Threats 

Reported threats to populations of smooth lessingia in the study area include 
cattle grazing, foot traffic (trampling), competition from invasive exotic plants, 
and road and trail maintenance (California Natural Diversity Database 2006). 

Data Characterization 
Only 8 occurrences provide substantial information on the habitat in which the 
species has been found, but the available information is not likely to adequately 
characterize the species’ habitat requirements.  Very little data is available on the 
species’ population biology, and no data is available on the management needs of 
the species.  More information is also needed on threats to this species in the 
study area. 

Existing Conservation Actions in the Study Area 
There are no conservation actions in the study area that are focused on the 
conservation of smooth lessingia. 

Modeled Habitat Distribution in Study Area 

Model Description 

Model Assumptions 

Suitable habitat for smooth lessingia is defined as serpentine bunchgrass 
grassland and serpentine rock outcrops between 0 and 2,000 feet in elevation on 
slopes with all degrees of steepness.  Potential ecoregions include the Fremont-
Livermore Hills and Valleys, Santa Clara Valley, Leeward Hills, Santa Cruz 
Mountains, Western Diablo Range, and Diablo Range. 
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Rationale 

Smooth lessingia is restricted to serpentine rock outcrops, serpentine roadcuts, 
and sparsely-vegetated serpentine grassland below 2,000 feet (California Natural 
Diversity Database 2006). 

Model Results 

Modeled potential habitat for smooth lessingia is shown in Figure 2.  The habitat 
is concentrated in the hills east of the Santa Clara Valley floor and north of 
Anderson Reservoir, and in scattered areas dominated by serpentinite-derived 
soils in the foothills of the Santa Cruz Mountains to the west of the valley floor.  
All of the known occurrences are mapped in Figure 2, and are found on modeled 
habitat (note that in some cases the modeled habitat is smaller than the size of the 
symbols in Figure 2). 

Literature Cited 
Abrams, L., and R.M. Ferris.  1960.  Illustrated Flora of the Pacific States, 
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Figure 2
Smooth Lessingia Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Metcalf Canyon Jewelflower  
(Streptanthus albidus ssp. albidus) 

Legal Status 
State:  California Native Plant Society 1B.11

Federal:  Endangered (U.S. Fish and Wildlife 
Service 1995) 

 

Critical Habitat: None 
Recovery Planning: Recovery Plan for 

Serpentine Soil Species of the 
San Francisco Bay Area (U.S. Fish 
and Wildlife Service 1998) 

Taxonomy 
Metcalf Canyon jewelflower (Streptanthus albidus ssp. albidus) was first 
described by Edward Greene in 1887 (Greene 1887).  It was grouped into the 
subgenus Euclisia and changed status with the subgenus.  Euclisia became its 
own genus (Greene 1904) until Jepson (1925) moved it back to subgenus status.  
Jepson (1925) considered Metcalf Canyon jewelflower to be a supspecies of 
S. glandulosus.  Kruckberg (1958) determined that S. albidus ssp. albidus was so 
distinct both morphologically and based on geologic restrictions that he 
recognized this species as separate from S. glandulosus and divided it into 
S. albidus ssp. albidus and S. albidus ssp. peramoenus (most beautiful 
jewelflower, another taxa covered by this Plan).  These divisions are still 
recognized as accurate (Integrated Taxonomic Information System 2001; 
U.S. Fish and Wildlife Service 1998).  Metcalf Canyon jewelflower is in the 
Brassicaceae, or mustard family.  The only Streptanthus species likely to grow in 
the same area as Metcalf Canyon jewelflower is its close relative, most beautiful 
jewelflower, which is distinguished by its dark purple sepals. 

Description 
Descriptions of the species’ physical characteristics can be found in Buck et al. 
(1993), Corelli and Chandik (1995), and U.S. Fish and Wildlife Service (1998).  
Metcalf Canyon jewelflower is a wiry annual herb up to three feet tall possessing 
small flowers along the stem with white petals with purple veins.  It has bristly 
hairs at the base and glaucous stems and leaves (U.S. Fish and Wildlife Service 
1998). 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; 0.1 means seriously endangered in 
California. 

© R. Bittman and CNPS 
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Distribution 

General 

The range for Metcalf Canyon jewelflower is highly restricted and lies 
completely within Santa Clara County, extending approximately 20 miles from 
San José south to Anderson Lake (Figure 1; U.S. Fish and Wildlife Service 1998; 
California Native Plant Society 2006).  Its current range is thought to be the same 
as its historic range (U.S. Fish and Wildlife Service 1998). 

Occurrences within the Study Area 

Historical 

There are four historic reports of Metcalf Canyon jewelflower (California Natural 
Diversity Database 2006).  One occurrence (California Natural Diversity 
Database occurrence #6) from 1895 may actually be a different species of 
Streptanthus.  The second historic occurrence (#5) documented in 1937 has likely 
been extirpated because it is located in an area now covered by Anderson Lake.  
A third occurrence (#11) first documented in 1980 at Tulare Hill and updated 
again in 1995, was extirpated when the plants were covered by fill during 
construction of a housing development.  A fourth occurrence was documented in 
Gilroy along Llagas Avenue in 1957 and has not been reported since (#16).  
There is some taxonomic uncertainty about this occurrence (U.S. Fish and 
Wildlife Service 1998). 

Extant 

Eleven occurrences of Metcalf Canyon jewelflower in Santa Clara County are 
presumed extant (California Natural Diversity Database 2006), 10 of which are 
within the study area.  Most of the occurrences are on the east side of Santa Clara 
Valley along U.S. 101 (Figure 2).   

There are four occurrences on the west side of U.S. 101:  CNDDB occurrence 
numbers 6, 17, 19, and 21.  CNDDB occurrence 6 is located near Lexington 
Reservoir, is on Santa Clara County Parks land, and is outside the study area.  
Occurrence 17 is located on private land in San Jose and is assumed extant by the 
CNDDB.  Occurrence 19 is on Communication Hill in San Jose and is adjacent 
to an active quarry.  This occurrence is expected to be impacted by activities not 
covered by this Plan. Occurrence 21 is a non-specific reference from 1992 and is 
located on private property.  

The remaining seven occurrences are found on the eastern side of U.S. 101.  
CNDDB occurrence numbers 18 and 20 are located on Type I open space.  
Occurrence number 15 is located near the Silver Creek Valley Country Club golf 
course.  Occurrence numbers 8 and 4 are located in the Coyote Ridge area and 
are the two occurrences most likely to be impacted by SCVWD activities on the 
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Coyote Canal.  Occurrence number 8 is located on Type 3 open space and 
occurrence 4 is located on private property.  Occurrences 2 and 12 are also 
located on private property in the Coyote Ridge area.   

Natural History 

Habitat Requirements 

Metcalf Canyon jewelflower is a serpentine endemic that can be found between 
200 and 1,200 feet in elevation.  It grows in serpentine grasslands and on 
serpentine outcrops and road cuts that have little soil development and are 
surrounded by grasslands (California Natural Diversity Database 2005; U.S. Fish 
and Wildlife Service 1998; Table 1).  Commonly associated species are 
California sage (Artemisia californica), California poppy (Eschscholzia 
californica), foothill deer vetch (Acmispon [Lotus] humistratus), wild oats 
(Avena fatua) and a variety of other rare plants such as most beautiful 
jewelflower (Streptanthus albidus ssp. peramonenus), and Santa Clara Valley 
dudleya (Dudleya abramsii ssp. setchellii) (U.S. Fish and Wildlife Service 1998). 

Table 1.  Habitat Associations for Metcalf Canyon Jewelflower 

Land Cover Type 
Habitat 
Designation Habitat Parameters 

Percent 
Suitable Rationale  

Serpentine 
Bunchgrass 
Grassland 

Primary 
habitat 

Rocky outcrops and 
roadcuts with little soil 
development; 200–
1,200 feet 

High U.S. Fish and Wildlife Service 1998; 
California Natural Diversity Database 
2006; California Native Plant Society 2006 

Serpentine Rock 
Outcrop/Barrens 

Primary 
habitat 

200–1,200 feet High U.S. Fish and Wildlife Service 1998; 
California Natural Diversity Database 
2006; California Native Plant Society 2006 

 

Population Ecology 

Very little is known about its life history stages and reproductive biology 
(U.S. Fish and Wildlife Service 1998).  Metcalf Canyon jewelflower is closely 
related to most beautiful jewelflower (McCarten 1992 in U.S. Fish and Wildlife 
Service 1998).  Based on chloroplast DNA studies, there is evidence that Metcalf 
Canyon jewelflower has recently evolved (neoendemic) (Mayer and Soltis 1994 
in U.S. Fish and Wildlife Service 1998).  Furthermore, studies have shown that 
there are genetic differences among the various populations of Metcalf Canyon 
jewelflower, which suggests that all populations are important to monitor and 
protect (Mayer et al. 1994 in U.S. Fish and Wildlife Service 1998).  Key seasonal 
periods for this species are shown in Table 2. 
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Herbivory has been recorded on other species of Streptanthus in central Texas by 
white-tailed deer and insects such as pierid butterfly caterpillars.  These 
herbivores can have substantial negative effects on plant growth, survival, 
reproduction, and population dynamics (Zippin 1997). 

Table 2.  Key Seasonal Periods for Metcalf Canyon Jewelflower 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination              
Flowering             
Fruiting              
Seed Dispersal              

 

Population Status and Trends 
Global:  Declining (NatureServe 2006) 
State:  Declining (NatureServe 2006) 
Study Area:  Unknown 

Nine populations have been documented as having a total of 20,000 to 25,000 
plants (McCarten 1992 in U.S. Fish and Wildlife Service 1998).  The current 
status of these populations is unknown.  Road construction through serpentine 
areas may create habitat for this species by exposing serpentine rock that can be 
colonized by Metcalf canyon jewelflower. 

Threats 

Urban development and cattle grazing pose the greatest threats to Metcalf 
Canyon jewelflower (U.S. Fish and Wildlife Service 1998; California Natural 
Diversity Database 2006).  Urban development has already eliminated at least 
one known population and planned developments have threatened others.  Even 
if no direct impacts on these plants are anticipated, construction activities, human 
disturbance, and habitat fragmentation can all have a negative impact (U.S. Fish 
and Wildlife Service 1998).  Cattle may trample and eat plants, leading to a 
decline in the overall population as well as to a decline in the soil seed bank if 
plants are eliminated prior to setting seed (U.S. Fish and Wildlife Service 1998).  
Plants found on steep roadcuts or large rock outcrops are likely inaccessible to 
cattle.  Garbage dumping and off-road motorcycles are additional threats (U.S. 
Fish and Wildlife Service 1998).  One site located next to an active quarry could 
be impacted by quarry-related activities (U.S. Fish and Wildlife Service 1998, 
California Natural Diversity Database 2006).  At another site, expansion of a 
landfill poses a threat (California Natural Diversity Database 2006).  Road 
maintenance and construction could also impact populations which occur on or 
near roadcuts and those found along roads (U.S. Fish and Wildlife Service 1998). 
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Data Characterization 
Very little information about the reproductive biology or demography of Metcalf 
Canyon jewelflower is available (U.S. Fish and Wildlife Service 1998). 

Existing Conservation Actions in the Study Area 
There are no known conservation actions in the study that are focused on Metcalf 
Canyon jewelflower.  However, conservation actions directed at other serpentine 
species may benefit Metcalf Canyon jewelflower.  For example, recent 
acquisition of mitigation land on Coyote Ridge by the Santa Clara Valley 
Transportation Authority is protecting suitable habitat for Metcalf Canyon 
jewelflower.  Livestock grazing along Coyote Ridge designed to maintain and 
improve habitat for the food and nectar plants of Bay checkerspot butterfly (see 
the account for Bay checkerspot butterfly for more information) may indirectly 
benefit Metcalf canyon jewelflower by reducing the density and biomass of 
exotic grasses and herbs that may compete with the jewelflower. 

The U.S. Fish and Wildlife Service suggests that surveys should be conducted at 
the Tulare Hill site to see if appropriate habitat still exists for potential 
repopulation efforts (U.S. Fish and Wildlife Service 1998). 

Modeled Habitat Distribution in Study Area 

Model Description 

Model Assumptions 

Suitable habitat for Metcalf Canyon jewelflower is defined as serpentine 
bunchgrass grassland and serpentine rock outcrops between 0 and 1,200 feet in 
elevation on slopes with all degrees of steepness.  Potential ecoregion subsections 
include the Fremont-Livermore Hills and Valleys, Leeward Hills, Western 
Diablo Range, and Diablo Range. 

Rationale 

Metcalf Canyon jewelflower is restricted to serpentine rock outcrops and 
sparsely-vegetated serpentine grassland below 1,200 feet (U.S. Fish and Wildlife 
Service 1995, 1998). 
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Model Results 

Figure 2 shows the modeled potential habitat for Metcalf Canyon jewelflower.  
The habitat is primarily located in the hills east of the Santa Clara Valley floor 
and north of Anderson Reservoir, and in scattered areas dominated by 
serpentinite-derived soils in the foothills of the Santa Cruz Mountains to the west 
of the valley floor.  All of the known occurrences are found on modeled habitat 
(see Figure 2; note that in some cases the modeled habitat is smaller than the size 
of the symbols on the map). 
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Figure 2
Metcalf Canyon Jewelflower Modeled Habitat Distribution - Santa Clara Valley Habitat Plan
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Most Beautiful Jewelflower   
(Streptanthus albidus ssp. 
peramoenus)  

Legal Status 
State:  California Native Plant Society 

List 1B.21

Federal:  Special Concern 
 

Critical Habitat:  None 
Recovery Planning:  Recovery Plan for 

Serpentine Soil Species of the San 
Francisco Bay Area (U.S. Fish and 
Wildlife Service 1998) 

Taxonomy 
Most beautiful jewelflower (Streptanthus albidus ssp. peramoenus) was first 
described by Edward Greene in 1887 as Streptanthus peramoenus (Greene 1887).  
It was grouped into the subgenus Euclisia and changed status with the subgenus.  
Euclisia became its own genus (Greene 1904) until Jepson (1925) moved it back 
to subgenus status.  Jepson (1925) considered most beautiful jewelflower to be a 
part of S. glandulosus.  Kruckberg (1958) determined that S. albidus was distinct 
both morphologically and based on geologic restrictions that he recognized this 
species as separate from S. glandulosus and divided it into S. albidus ssp. albidus 
(Metcalf Canyon jewelflower, another taxa covered by this Plan) and S. albidus 
ssp. peramoenus. 

The taxonomic status of this species is currently under debate.  Recent genetic 
studies raise the possibility that the species concept for most beautiful 
jewelflower may be broadened by including additional populations of plants 
currently assigned to other Streptanthus species (Mayer et al. 1994; Mayer and 
Soltis 1999).  However, the U.S. Fish and Wildlife Service concluded that current 
research affirms the uniqueness of this taxon (1998).  Therefore, its regulatory 
status is unlikely to be affected by ongoing taxonomic research.  Most beautiful 
jewelflower is in the mustard family (Brassicaceae). 

Description 
Descriptions of the species’ physical characteristics can be found in Kruckeberg 
(1958) and Buck et al. (1993).  The species is an annual herb up to 32 inches tall 
with fleshy and glaucous stems and leaves.  The flowers have lilac-lavender 

                                                      
1 1B means rare, threatened, or endangered in California and elsewhere; .2 means fairly endangered in California. 

© Benjamin C. Hammett, 
California Academy of Sciences 



PLANTS Most Beautiful Jewelflower (Streptanthus albidus ssp. peramoenus) 

Species Accounts  August 2012 

Santa Clara Valley Habitat Plan 2 

sepals and purplish petals.  The subspecies is distinguished from the closely-
related Metcalf Canyon jewelflower by its lilac-lavender sepals.  (Metcalf 
Canyon jewelflower has greenish-white sepals which are tinged with purple at 
their base.) 

Distribution  

General 

Most beautiful jewelflower is endemic to the northern South Coast Ranges of 
Contra Costa, Alameda, and Santa Clara Counties (Figure 1) (California Native 
Plant Society 2006; California Natural Diversity Database 2008).  If other species 
of Streptanthus were to be incorporated into the same taxon as most beautiful 
jewelflower, its range would be expanded to include Mount Hamilton and 
portions of the Mount Hamilton range, as discussed below. 

Occurrences within the Study Area 

There are 39 occurrences of the most beautiful jewelflower in the study area, 35 
of which are listed with the California Natural Diversity Database (2012).  The 
other occurrences are known to occur on Santa Clara County Parks and on or 
adjacent to Santa Clara Valley Water District lands.  All occurrences are believed 
to be extant.  Most are of high precision and may be accurately located.  Two 
other occurrences are known that are not recorded in the California Natural 
Diversity Database; two populations of the dark-flowered form that occur on 
Mount Hamilton (Mayer et al. 1994; not mapped).  Other collections of 
Streptanthus glandulosus from the Mount Hamilton Range (CalFlora 2006) may 
also represent the dark-flowered form of most beautiful jewelflower. 

Occurrences of the species are located in the vicinity of Anderson Lake, Kirby 
Canyon, and Metcalf Canyon east of Highway 101.  West of Highway 101, 
occurrences are documented in the New Almaden Historic Landmark District, in 
the vicinity of Coyote Peak and Santa Teresa County Park, in the vicinity of 
Calero Reservoir County Park and Laurel Hill, in the vicinity of Chesbro 
Reservoir, and south of Morgan Hill and north of the Carlyle Hills.  These 
occurrences fall on both Santa Clara County land, principally in County parks, 
and on private land.  Two of the occurrences on private land are owned by IBM 
(California Natural Diversity Database 2006).  According to the U.S. Fish and 
Wildlife Service, IBM intends to preserve these occurrences (U.S. Fish and 
Wildlife Service 1998). 
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Natural History 

Habitat Requirements 

Most beautiful jewelflower is almost entirely restricted to serpentinite outcrops or 
soils derived from serpentinite (Table 1).  Serpentine soils are deficient in 
calcium, but serpentine-endemic jewelflower populations are capable of growing 
under low levels of calcium (Kruckeberg 1954).  Most beautiful jewelflower is 
generally found in grasslands dominated by native perennial grasses or in open 
grasslands dominated by nonnative annual grasses with relatively low cover.  It is 
also found on rock outcrops or grassy openings in serpentine chaparral or where 
serpentine grassland or chaparral habitats transition to oak woodland and it can 
occur on serpentine roadcuts and road surfaces.  It has been found at elevations 
ranging from 360 to 3280 feet. 

Species commonly associated with most beautiful jewelflower include native 
species such as bigberry manzanita (Arctostaphylos glauca), buck brush 
(Ceanothus cuneatus), California poppy (Eschscholzia californica), dwarf 
plantain (Plantago erecta), purple needlegrass (Stipa [Nasella] pulchra), as well 
as non-natives including foxtail chess (Bromus madritensis ssp. rubens), pampas 
grass (Cortaderia jubata), slender wild oat (Avena barbata), soft chess (Bromus 
hordeaceus), and wild oat (Avena fatua) (California Natural Diversity Database 
2006). 

At least one population of the dark-flowered form of most beautiful jewelflower 
occurs on non-serpentine habitat at Henry Coe State Park (Mayer et al. 1994).  A 
population found in Arroyo Hondo in Alameda County occurs in non-serpentine 
habitat, where it occurs on rock outcrops in coastal sage scrub dominated by 
California sagebrush (Artemisia californica), bush monkeyflower (Mimulus 
aurantiacus), and golden-yarrow (Eriophyllum confertiflorum).  Bristly 
jewelflower (Streptanthus glandulosus), to which most beautiful jewelflower is 
closely related, also has serpentine-tolerant and serpentine-intolerant populations 
(Kruckeberg 1951). 
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Table 1.  Habitat Associations for Most Beautiful Jewelflower 

Land Cover Type 
Habitat 
Designation Habitat Parameters 

Habitat 
Suitability Rationale  

Serpentine 
bunchgrass 
grassland 

Primary Shallow soils or where 
non-native species have 
low relative cover; 
360 to 3280 feet 

Moderate Kruckeberg 1954 

Serpentine rock 
outcrop/barrens 

Primary Includes roadcuts; 
360 to 3280 feet 

High Competition from non-natives in 
serpentine grassland frequently restricts 
this species to shallow soils near 
serpentine rock outcrops (Green 2004) 

Mixed serpentine 
chaparral 

Primary Grassy openings; 
360 to 3280 feet 

 Kruckeberg 1954; California Natural 
Diversity Database 2006 

Rock outcrop Secondary 360 to 3280 feet Low to 
Moderate 

Non-serpentine populations of the 
species may be found here (Mayer et al. 
1994; California Natural Diversity 
Database 2006) 

 

Population Ecology 

Population sizes of most beautiful jewelflower vary from less than fifty to tens of 
thousands (California Natural Diversity Database 2006).  Most beautiful 
jewelflower appears to be insect pollinated.  Kruckeberg (1957) reported that 
members of the Streptanthus glandulosus complex, including most beautiful 
jewelflower, were incapable of self-pollination, and he had observed bees, 
butterflies, and beetles visiting the flowers.  Bees have been observed to the 
primary floral visitors in other outcrossing Streptanthus species (Dieringer 1991; 
Preston 1994), although flies and butterflies also visit Streptanthus flowers 
(Moldenke 1976).  Streptanthus flowers appear to be self-fertile, but a 
combination of spatial and temporal separation of the stamens and receptive 
stigmas prevents self-pollination (Preston 1991). 

No information on herbivory of most beautiful jewelflower is available; however, 
other jewelflower species are eaten by herbivorous insects (e.g., Zippin 1997).  
The larvae of pierid butterflies commonly eat jewelflower leaves, flowers, and 
developing fruit (Shapiro 1981a, 1981b, 1984; Karban and Courtney 1987; 
Zippin 1997).  The flowers are also eaten by sap beetles and flea beetles (Shapiro 
1981a; Karban and Courtney 1987; Preston 1991; Zippin 1997).  Some species of 
serpentine-endemic jewelflowers appear to have “egg-mimics” on the leaves, 
which inhibit some pierid species from laying eggs there (Shapiro 1981a).  Key 
seasonal periods for the species are shown in Table 2. 
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Table 2.  Key Seasonal Periods for Most Beautiful Jewelflower 

 Jan Feb March April May June July Aug Sep Oct Nov Dec 
Germination              
Flowering             
Fruiting              
Seed Dispersal              

 

Population Status and Trends 
Global:  Declining (NatureServe 2006) 
State:  Declining (NatureServe 2006) 
Study Area:  Unknown  

Population trends for most beautiful jewelflower are unknown in the study area.  
There are no known populations in the study area that have been extirpated.  
Road construction through serpentine areas may create habitat for this species by 
exposing serpentine rock that can be colonized by most beautiful jewelflower 
(S. Weiss pers. comm.).  However, the small number of populations known, and 
the known threats to these populations, suggest that protection and management 
of populations is necessary to ensure the species’ long-term survival (U.S. Fish 
and Wildlife Service 1998). 

Threats 

Potential threats to most beautiful jewelflower include cattle grazing, competition 
from invasive exotic species (notably yellow star thistle [Centaurea solstitialis]), 
and habitat loss from residential development and road construction (California 
Natural Diversity Database 2006; California Native Plant Society 2006).  Non-
native species invasion of serpentine grassland threatens occurrences in the study 
area (Green 2004).  Grazing threatens some populations in the study area west of 
Highway 101 (U.S. Fish and Wildlife Service 1998).  Additional threats in the 
study area include rooting by feral pigs and disturbance from landfill operations. 

Data Characterization 
A species profile for most beautiful jewelflower is provided in the Recovery Plan 
for Serpentine Soil Species of the San Francisco Bay Area (U.S. Fish and 
Wildlife Service 1998).  The main sources of general information on most 
beautiful jewelflower are The Jepson Manual (Buck et al.1993) and the 
California Native Plant Society (2001).  Specific information on the systematics 
of most beautiful jewelflower is found in Mayer et al. (1994) and in Mayer and 
Soltis (1999).  Specific observations on habitat and plant associates, threats, and 
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other factors are provided in the recovery plan and in the California Natural 
Diversity Database (2006).  There are relatively many occurrence records for this 
species, and all are presumed extant and with excellent or good geographic 
accuracy.  Very little information about the reproductive biology or demography 
of most beautiful jewelflower is available (U.S. Fish and Wildlife Service 1998), 
but the species’ ecology can be inferred from study of other Streptanthus species. 

Existing Conservation Actions in the Study Area 
There are no known conservation actions in the study that are focused on most 
beautiful jewelflower.  However, conservation actions directed at other 
serpentine species may benefit the species.  For example, recent acquisition of 
mitigation land on Coyote Ridge by the Santa Clara Valley Transportation 
Authority is protecting suitable habitat for most beautiful jewelflower.  Livestock 
grazing along Coyote Ridge designed to maintain and improve habitat for the 
food and nectar plants of Bay checkerspot butterfly (see the account for Bay 
checkerspot butterfly for more information) may indirectly benefit most beautiful 
jewelflower by reducing the density and biomass of exotic grasses and herbs that 
may compete with the jewelflower.  Acquisition by the Santa Clara Valley Open 
Space Authority south of Calero Reservoir is also protecting several occurrences 
of this species (Cañada de Oro Open Space Preserve).  Long-term plans by the 
Santa Clara County Parks and Recreation Department to reintroduce livestock 
grazing in Santa Teresa County Park may also benefit most beautiful jewelflower 
by reducing competition with exotic grasses and herbs. 

Modeled Habitat Distribution in Study Area 

Model Description 

Model Assumptions 

1. Primary habitat is defined as serpentine bunchgrass grassland, serpentine 
rock outcrops/barren, and mixed serpentine chaparral between 0 and 
3,500 feet elevation on slopes with all degrees of steepness. 

2. Secondary habitat is defined as non-serpentine rock outcrops between 0 and 
3,500 feet elevation on slopes with all degrees of steepness. 

Potential ecoregion subsections for both habitat types are the Fremont-Livermore 
Hills and Valleys, Santa Clara Valley, Leeward Hills, Santa Cruz Mountains, 
Western Diablo Range, and Diablo Range. 
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Rationale 

Most beautiful jewelflower is almost entirely restricted to serpentinite outcrops or 
soils derived from serpentinite (Kruckeberg 1954).  The species is found within 
serpentine grasslands and serpentine chaparral, primarily in grassy openings or at 
the boundary with oak woodlands (U.S. Fish and Wildlife Service 1998; 
California Natural Diversity Database 2006).  Most beautiful jewelflower is less 
commonly found in non-serpentine soils on rock outcrops (Mayer et al. 1994; 
California Natural Diversity Database 2006). 

Model Results 

Modeled potential habitat for most beautiful jewelflower is shown in Figure 2.  
The habitat is concentrated in the hills east of the Santa Clara Valley floor and 
north of Anderson Reservoir, and in scattered areas dominated by serpentinite-
derived soils in the foothills of the Santa Cruz Mountains to the west of the 
valley floor.  Most of the secondary habitat is located in areas that are smaller 
than the minimum mapping unit of the land cover mapping, so very little of it 
shows on the habitat model.  However, all of the known occurrences are found on 
modeled habitat (see Figure 2, note that in some cases the modeled habitat is 
smaller than the size of the symbols on the map). 
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This map presents outcomes of a model that is described in the species accounts of the 
Habitat Plan (Appendix D). Model limitations are described in Chapter 3. The purpose 

of the model is to identify areas within the study area where the species occurs
or could occur based on known habitat requirements. The data on which this map is 

based are regional in scale. This map should not be used for site planning and should 
be verified in the field. Occurrence data are limited by where field surveys have 

been conducted; some occurrence points may be geographically inaccurate. 
See Chapter 3 for occurrence record sources.
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Acronyms and Abbreviations 

BAAQMD Bay Area Air Quality Management District  
Bay Area San Francisco Bay Area 
BCB Bay checkerspot butterfly  
  

CARB California Air Resources Board  
CMAQ Community Multiscale Air Quality modeling system  
CMB chemical mass balance  
CRPAQS California Regional PM10/PM2.5 Air Quality Study  
CVRP Coyote Valley Research Park  
  

EIR environmental impact report 
EPA U.S. Environmental Protection Agency 
  

Habitat Plan Santa Clara Valley Habitat Plan  
HNO3 nitric acid 
HONO nitrous acid 
  
ISCST3 Industrial Source Complex—Short Term  
  

kg-N/ha/y kilograms of nitrogen per hectare per year 
km kilometer 
km2 square kilometers 
  

N nitrogen 
NH4-NO3 ammonium nitrate 
NCDC National Climatic Data Center  
NH3 ammonia  
NO nitrogen oxide 
NO2 nitrogen dioxide 
NOX oxides of nitrogen  
  

OPTM Oxidant and Precursor Tagging Methodology  
  

PAN peroxyacetyl nitrate 
PM10 particulate matter 10 microns in diameter or less 
PM2.5 particulate matter 2.5 microns in diameter or less 
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ppb parts per billion 
PPTM Particle and Precursor Tagging Methodology  
  

SMOKE Sparse Matrix Operator Kernel Emissions 
SO2 sulphur dioxide 
SR State Route 
  

TMDL total maximum daily load 
  

US 101 U.S. Highway 101 
USFWS U.S. Fish and Wildlife Service  
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Appendix E 
Nitrogen Deposition Contribution Estimates 

in Santa Clara County for the  
Santa Clara Valley Habitat Plan 

Executive Summary 
Atmospheric nitrogen deposition is a complex process by which reactive 
chemical species of nitrogen (N)—nitrogen oxides (NOX), ammonia (NH3), and 
their reaction products—are deposited onto surfaces and enter ecosystems as N-
fertilizer. N-deposition estimates (from varied studies) for the Santa Clara Valley 
range from 8–20 kilograms of nitrogen per hectare per year (kg-N/ha/y).1

The effects of N-deposition on non-serpentine annual grasslands and the 
grassland understory of oak woodlands are similar to those on serpentine 
grassland—increased annual grass growth displaces native forbs. Non-serpentine 
annual grasslands and oak woodlands in the study are extensive (310,875 acres, 
or 60% of the study area

 In 
Santa Clara County, N-deposition threatens serpentine grasslands that support 
numerous covered species, including the threatened Bay checkerspot butterfly 
(Euphydryas editha bayensis). The added N allows nutrient-poor serpentine soils 
to be invaded by non-native annual grasses that displace the native forbs that 
provide caterpillar food and adult nectar for the butterfly. N-deposition is the 
largest indirect impact of urban development on the serpentine grassland 
ecosystem. 

2

For this study, ICF International (ICF) analyzed nitrogen deposition using several 
modeling approaches in order to estimate the sources that contribute to 
deposition in the study area for the Santa Clara Valley Habitat Plan (Habitat 
Plan). In order to estimate contributions from individual roadways and to assess 
the increase in deposition due to increases in traffic, Gaussian models for a 
limited domain were applied to receptors centered on serpentine habitat that 
supports populations of the threatened Bay checkerspot butterfly (called habitat 
areas in this report). Serpentine habitat receptors were selected because of the 
sensitivity of these areas to N-deposition. The much more complex Community 
Multiscale Air Quality modeling system (CMAQ) was also used to simulate the 
area’s more complex nitrogen transport processes, and, using the Particle and 

), so these adverse effects could be widespread. 

                                                      
1 One hectare = 2.47 acres. 1 kg-N/ha/y = 0.93 lb-N/acre/y. 
2 The “study area” as referenced in this report includes State Parks lands.  
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Precursor Tagging Methodology (PPTM) source apportionment technique, to 
estimate contributors to deposition on a broader scale. The Gaussian models are 
relatively simple to apply but give results only within a few kilometers of the 
sources being modeled. The Gaussian models simulate the complex atmospheric 
chemistry that affects the deposition of nitrogen. The CMAQ model treats the 
complex transport, chemistry, and deposition processes required to simulate 
nitrogen deposition in detail. Because development of databases for CMAQ is a 
large undertaking, existing databases were acquired from the California Air 
Resources Board (CARB) and from the Bay Area Air Quality Management 
District (BAAQMD). 

Estimates of overall deposition based on observations of nitrogen dioxide (NO2) 
concentration and modeling using CMAQ both give estimates of total nitrogen 
deposition of about 6 kg-N/ha/y, which is consistent with other studies such as 
Weiss (2006). In general, modeling estimates may be biased high or low relative 
to estimates made on other bases. Given modeling estimates in reasonable 
agreement with other methods, however, modeling methods can be used in order 
to compare effects of different sources in a relative sense. Modeling with CMAQ 
also provides estimates of increases in deposition using emissions extrapolated to 
future years. Modeling with Gaussian models, while not providing an estimate of 
overall deposition, provides an estimate of deposition from individual roadways 
and the increases in deposition from those roadways with emissions extrapolated 
to the future. 

Reliable future year emissions were not available when the CMAQ modeling was 
conducted. Future year emissions were extrapolated from the base year based on 
population growth which may overestimate emissions. Based on the CMAQ 
modeling, total nitrogen deposition in the Bay checkerspot butterfly habitat areas 
could increase to 8 kg-N/ha/y in 2035 and almost 10 kg-N/ha/y in 2060 using the 
extrapolated emissions. Using extrapolated emissions, Gaussian modeling 
indicates that contributions to nitrogen deposition from major roadways could 
increase by almost a factor of two by 2030 and by more than a factor of 4 by 
2060. 

The amount that various sources contribute to deposition was assessed with 
different modeling approaches. The most complete of these methods was the use 
of the PPTM tagging approach in CMAQ. In addition, however, Gaussian 
modeling provided estimates of the relative contributions of several major 
roadways to nitrogen deposition. 

In the base year, the CMAQ PPTM simulation attributes 30% of the total 
nitrogen deposition to mobile sources within the study area. Another 16% of the 
nitrogen deposition comes from stationary sources in the study area. Therefore, 
46% of nitrogen deposition on the habitat areas comes from existing 
development and vehicle traffic generated locally within the study area. The 
remainder of Santa Clara County contributes 17% of the nitrogen deposition 
while the remaining Bay Area counties account for about 11% of the deposition. 
The CMAQ simulation indicates that the remaining 26% of the N-deposition 
comes from anthropogenic emissions in the remainder of the modeling domain 
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(i.e., most of the remainder of California other than Bay Area counties and a 
portion of Nevada), initial and boundary concentrations (i.e., effects from outside 
of the modeling domain), and biogenic emissions within the Bay Area counties. 
Impacts of nitrogen deposition from Morgan Hill and Gilroy were not explicitly 
identified in our modeling, but are part of the contribution referred to as the 
remainder of Santa Clara County. In the emissions inventory used to prepare 
emissions for CMAQ, municipalities are not identified separately from the 
county in which they are located. Estimates of emissions for Morgan Hill and 
Gilroy were made based on the overlap of boundaries of these cities with grid 
cells in the modeling domain (see Table E-15). Because grid cells resolve 
emissions only to areas measuring 16 square kilometers (km2), this is necessarily 
an approximation. However, based on these estimates, Gilroy emissions make up 
2% of the Santa Clara County NOX emissions, Morgan Hill emissions make up 
3% of the Santa Clara County NOX emissions, San José emissions make up 79% 
of the Santa Clara County NOX emissions, and the remainder of Santa Clara 
County emissions make up (16%) of the county NOX emissions. (Note that these 
relative amounts of emissions in Santa Clara County should not be confused with 
the estimates of contributions to deposition that are derived from the CMAQ 
model results.) It is reasonable to assume that the contribution to nitrogen 
deposition from Gilroy and Morgan Hill would be roughly in proportion to their 
emissions. Of the 17% contribution to nitrogen deposition noted for the 
remainder of Santa Clara County, therefore, we could expect Gilroy to make up 
about 1.5% (9% of 17%) and Morgan Hill to make up about 2.7% (16% of 17%). 

Increases in nitrogen deposition in future years were simulated for Bay Area 
counties. The emissions data files used in this study were available with only grid 
cell–by–grid cell emissions in the part of the domain outside of the Bay Area. 
Because county-by-county emissions projections are not readily made for files in 
this format, future-year emissions extrapolations were not made for the 
remainder of the domain. Within the Bay Area, future emissions were 
extrapolated from the base year based on population growth which does not taken 
into account expected improvements in emission control technology for motor 
vehicles. The extrapolations could therefore overestimate the emissions in the 
future years. Contribution of mobile source emissions in the habitat area are 
estimated to increase by about 0.6 kg-N/ha/y in 2035 over the base year and by 
another 0.5 kg-N/ha/y in 2060. The San José contribution to nitrogen deposition 
in the habitat areas is estimated to be 38% in 2035. Gaussian modeling of major 
roadways near the habitats indicates an increase in nitrogen deposition of about 
0.25 kg-N/ha/y in 2030 over the base year (a 4% increase in total deposition). 
The increase in 2060 relative to 2030 could be from 0.4 kg-N/ha/y to more than 
1 kg-N/ha/y (at the Hale Avenue site) depending on location (a 7% to 17% 
increase in total deposition). 

Only growth in emissions in Bay Area counties was considered in the CMAQ 
PPTM simulations because future-year emissions were not available for the 
remainder of the modeling domain. Estimates of future-year nitrogen deposition 
could be even higher if growth in the rest of the state were included. Gaussian 
modeling was limited to an area in the immediate vicinity of the habitats due to 
the limitations in scale of this type of model. 
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The contribution of emissions outside of the study area but within Santa Clara 
County are estimated to grow from 1.1 kg-N/ha/y in the base year to 1.5 kg-
N/ha/y using emissions extrapolated to 2035 and 1.7 kg-N/ha/y using emissions 
extrapolate to 2060. The contribution of emissions from all other Bay Area 
counties are estimated to grow from 0.7 kg-N/ha/y in the base year to 0.9 kg-
N/ha/y using emissions extrapolated to 2035 and 1.0 kg-N/ha/y extrapolated to 
2060. 

Background 
Urban development and rural development covered under the Habitat Plan are 
expected to increase air pollutant emissions due to an increase in passenger and 
commercial vehicle trips and other new industrial and nonindustrial sources. 
Emissions from these sources are known to increase airborne reactive nitrogen, 
of which a certain amount is converted into forms that can fall to the ground as 
depositional nitrogen. 

It has been shown that increased nitrogen in serpentine soils can favor the growth 
of nonnative annual grasses over native serpentine species (Weiss 1999, 2006). 
These nonnative species, if left unmanaged, can overtake the native serpentine 
species, including dwarf plantain (Plantago erecta), the primary host plant for 
Bay checkerspot butterfly, a threatened species and a key covered species in the 
Habitat Plan. Nonnative plants may also compete with native plants for water, 
nutrients, light, and sites for germination, crowding out plants covered by the 
Habitat Plan (e.g., Metcalf Canyon jewelflower [Streptanthus albidus ssp. 
albidus], most beautiful jewelflower [Streptanthus albidus subsp. peramoenus], 
and fragrant fritillary [Fritillaria liliacea]). 

The amount of available nitrogen in Santa Clara County serpentine grasslands is 
a function of biological uptake and generation, abiotic chemical transformation 
mechanisms, and transport of chemical nitrogen compounds (known as chemical 
“species”) into and out of the region. Nitrogen transport within the region is 
likely to be a function of farming and agricultural processes and atmospheric 
deposition from point and mobile sources. This report documents how nitrogen is 
transported into and within the region by atmospheric processes. A special 
emphasis is placed on characterizing the upwind sources of nitrogen that 
ultimately deposit on the serpentine grasslands in the Habitat Plan study area. 
Progressively more complex modeling techniques are used to estimate the 
amount of nitrogen deposition likely to affect serpentine grasslands in the study 
area. 

Purpose 
The primary purpose of this report is to quantify the expected increases in 
nitrogen deposition in Santa Clara County as a result of the urban and rural 
growth covered by the Habitat Plan to: 
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1) extrapolate changes in deposition rates over time; and  

2) estimate the percentage of nitrogen deposition in the study area that results 
from air pollution emissions within the Habitat Plan study area, as opposed to 
air pollution that is transported from other regions to the study area. 

The Habitat Plan addresses growth over a 50-year period in the cities of San José, 
Morgan Hill, Gilroy, and unincorporated Santa Clara County within the Habitat 
Plan study area (519,506 acres, approximately 62% of the county; see Figure 1-2 
in the Habitat Plan). 

A large fraction of the vehicle trips within the study area originate outside the 
study area. This report also quantifies expected increases in nitrogen deposition 
within the study area from projected growth outside the study area. Although this 
outside growth is not addressed by the Habitat Plan, it contributes to the 
cumulative impact of nitrogen deposition on habitats and covered species within 
the Habitat Plan study area. Knowing the expected increases in nitrogen 
deposition outside the study allows us to put the impacts of the Habitat Plan 
covered activities into the proper context of growth in the entire region. 

Another purpose of this report is to link the deposition of nitrogen from mobile 
and point sources to impacts on natural communities and the covered species 
addressed by the Habitat Plan. This report therefore provides technical 
background for the impact analysis in Chapter 4 of the Habitat Plan. The report 
also provides technical justification for the approval of new local fees on public 
and private development to help fund the Habitat Plan. 

Summary of Past Analyses 
Three recent quantitative assessments of anticipated nitrogen deposition on 
serpentine grassland in Santa Clara County have been conducted for local 
projects (CH2M Hill 2000; U.S. Fish and Wildlife Service 2001; City of San José 
2007). These assessments used relatively rudimentary techniques for estimating 
nitrogen deposition that were appropriate for each project. These methods could 
not be used in our study because of the complexity (e.g., many mobile sources) 
and large area over which the covered activities in the Habitat Plan occur. 
Because of the time scale involved (50 years), the Habitat Plan also needs to put 
the nitrogen deposition impacts of its covered activities into the context of 
impacts that will occur outside the study area, something these projects did not 
assess. These past analyses are briefly described below for context. 

Metcalf Energy Center 

The Metcalf Energy Center is a 600 MW natural gas-fired power plant built by 
the Calpine Corporation at the north end of Coyote Valley, adjacent to Tulare 
Hill, in the City of San José. The site is located on approximately 20 acres. 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-6 
August 2012 

 
05489.05 

 

Construction of the plant and its associated transmission line, gas line, and water 
and wastewater lines began in 2002. The plant began operating in 2005. 

Modeling of nitrogen deposition from the Metcalf Energy Center used the U.S. 
Environmental Protection Agency’s (EPA) Industrial Source Complex—Short 
Term (ISCST3) model. The ISCST3 model was widely used at the time of the 
analysis. ISCST3 model does not account for the partitioning of nitrogen into gas 
phase versus aerosol species (Davis et al. 2003) which limits the applicability of 
the modeling results to determine relationships between nitrogen emissions and 
nitrogen deposition in Santa Clara County. Consequently, the Metcalf Energy 
Center model arrived at theoretically maximum nitrogen deposition levels by 
assuming complete and immediate conversion of nitrogen emissions to 
depositional nitrogen, overestimating the deposition of nitrogen from Metcalf 
Energy Center on adjacent serpentine grasslands, and underestimating the 
fraction of NOX emissions that would be deposited in other locations, including 
nonserpentine areas in the Central Valley (CH2MHill 2000; Don Ballanti pers. 
comm.; Edith Allen pers. comm.). Because this facility was a stationary source of 
emissions, its model was not appropriate for the analysis used in this report. 

Coyote Valley Research Park 

The Coyote Valley Research Park is approximately 385 acres and is located in 
the North Coyote Valley, in the southern end of San José. The Coyote Valley 
Research Park is located immediately southwest of the Metcalf Energy Center. 
Development permits are currently in place to build out over six million square 
feet of office space. 

The U.S. Fish and Wildlife Service (USFWS) quantitatively analyzed impacts of 
nitrogen deposition associated with the Coyote Valley Research Park (U.S. Fish 
and Wildlife Service 2001) based on the nitrogen deposition analysis conducted 
for the Metcalf Energy Center analysis described above. Based on this 
extrapolation, USFWS outlined a proposed quantitative regional impact analysis 
methodology (Nagano pers. comm.). As part of the analysis, USFWS made the 
following assumptions. 

 Extrapolation from power plant (Metcalf Energy Center) emissions to 
emissions from development is appropriate. The USFWS method entails 
comparing NOX emissions from the CVRP with NOX emissions from the 
Metcalf Energy Center, and quantifying acreage affected on the basis of the 
comparison. Accordingly, if the CVRP were expected to emit twice as much 
NOX as the Metcalf Energy Center, twice the area of serpentine grassland 
affected by Metcalf Energy Center would be affected by the CVRP. 

 The modeling approach used for Metcalf Energy Center emissions is 
appropriate for current analyses. The USFWS model assumes that all of 
the assumptions applied for the Metcalf Energy Center are also appropriate 
for application to the Coyote Valley Research Park, except as noted below. 
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 Ammonia emissions from the Metcalf Energy Center can be excluded 
from the calculation of overall Metcalf Energy Center emissions in 
considering the relative contribution of development to nitrogen 
deposition. In comparing expected emissions from the CVRP and the 
Metcalf Energy Center, USFWS did not include expected NH3 emissions. 

 A multiplier of two (2) applied to the expected CVRP emissions (as 
described in the first bullet above) can be used to account for local and 
regional contributions to nitrogen deposition. Emissions from CVRP are 
expected to be relatively greater than emissions from the Metcalf Energy 
Center project due to contributions to nitrogen deposition from local 
development projects and regional use of U.S. Highway 101 (US 101). In 
making this comparison, the nitrogen emissions expected from the CVRP 
development were multiplied by 2 to account for regional use of US 101 and 
additional projects occurring in the region. 

 The same impact level should be applied to all critical habitat units in 
the county, regardless of location and habitat quality. The USFWS 
analysis method assumed an equal distribution of impacts on some of the 
critical habitat in the county and did not account for likely differences in 
impacts based on location of critical habitat. For example, the Santa Teresa 
Hills are located west of US 101, and would therefore be expected to receive 
lower levels of nitrogen from increased traffic than Coyote Ridge 
(Kirby/Andersen critical habitat unit), as noted in the USFWS 2001 BCB 
critical habitat designation (66 FR 83, 21450). 

In summary, the USFWS biological opinion quantifies the acreage of serpentine 
grassland expected to be affected by nitrogen deposition due to development of 
the CVRP by extrapolating from estimated impacts of the Metcalf Energy Center. 
The USFWS method compares extrapolated NOX emissions from the CVRP 
(based on extrapolation of Metcalf Energy Center emissions) with NOX 
emissions from the Metcalf Energy Center, and quantifying acreage affected on 
the basis of the comparison. In making this comparison, the nitrogen emissions 
expected from the CVRP development were multiplied by 2 to account for 
regional use of US 101 and additional projects occurring in the region. 

USFWS quantified impacts from the CVRP on nearby Bay checkerspot butterfly 
(BCB) critical habitat units3

Coyote Valley Specific Plan 

 (Kirby/Anderson, Santa Teresa, Morgan Hill, 
Kalana, and Tulare) but did not discuss impacts on other Bay checkerspot 
butterfly critical habitat in Santa Clara County. 

During development of the Coyote Valley Specific Plan Draft Environmental 
Impact Report, the City of San José was required to develop a quantitative 
assessment of nitrogen deposition impacts related to development of Coyote 
Valley. The methods and assumptions used in this analysis were based on the 

                                                      
3 Bay checkerspot butterfly critical habitat units are serpentine grassland areas. 
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Metcalf Energy Center and Coyote Valley Research Park analyses described 
above. In this analysis, the impacts of nitrogen emissions associated with the 
Coyote Valley Specific Plan were estimated by comparing extrapolated nitrogen 
emissions from the Coyote Valley Specific Plan Area with the nitrogen emissions 
from Coyote Valley Research Park and then scaling the Coyote Valley Specific 
Plan emissions accordingly. A similar analysis was prepared to analyze potential 
impacts to serpentine grasslands due to increased nitrogen emissions from the 
Coyote Valley Specific Plan Area (City of San José 2007). 

Only the three analyses described above have attempted to quantify impacts of 
nitrogen deposition on serpentine land covers in Santa Clara County. Of these 
three, only the Metcalf Energy Center analysis was an original analysis (i.e., was 
not extrapolated from pre-existing analyses). As described above, the Metcalf 
Energy Center analysis likely overestimated impacts from that project. 
Furthermore, newer models have since been developed and are replacing the 
ISCST3 model used in the Metcalf Energy Center analysis. Finally, the type and 
extent of impacts associated with the covered activities proposed in the Santa 
Clara Valley Habitat Plan are very different than those activities for which the 
Metcalf Energy Center Analysis was conducted. Therefore, an entirely new 
approach and analysis is needed to assess the nitrogen deposition impacts 
associated with implementing the covered activities of the Santa Clara Valley 
Habitat Plan. 

Background on Modeling Methods Considered for 
this Study 

The goal of this study is to make quantitative estimates of nitrogen deposition to 
the Bay checkerspot butterfly habitat using established modeling techniques. 
There are several different techniques available to make such estimates. In the 
sections below we first give general descriptions of available techniques and then 
give a description of the techniques chosen for this study. 

Review of Common Air Quality Modeling Techniques 
and Nomenclature 

In air quality literature, source apportionment refers to the process of 
determining the upwind source of pollutants in an air sample. Typically, one 
categorizes the methodology of source apportionment as either “receptor based” 
or “source based.” 

In a receptor-based analysis, one uses an air quality sample obtained at the 
location of interest and back-calculates the upwind source using a statistical 
model such as a chemical mass balance (CMB) model. The CMB model is 
relatively easy to apply because it has a low computation burden and does not 
require information about meteorological conditions or emissions inventories. 
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CMB calculations have been carried out in numerous studies around the world. 
Limitations of CMB include the need for a relatively high amount of detail in 
data used in the analysis (including, for instance, measurements of a broad 
spectrum of hydrocarbon species). In order to differentiate sources, CMB 
modeling also requires that the sources have identifiable differences in speciation 
profiles. It is difficult, for instance, to ascertain through CMB modeling if 
impacts come from a particular region. 

Source-based models use spatially and temporally variable emission rate 
information—combined with modeling of atmospheric transport, chemical 
transformations, and deposition processes—to determine the concentration and 
deposition of pollutant in a study domain. Source-based approaches require 
significantly more input data and modeling resources in comparison to receptor-
based models. Examples of source-based models are Gaussian models, such as 
the CALINE series of roadway transport models and the EPA’s ISCST3 and 
AERMOD models (AERMOD is being phased in to replace the ISCST3 model), 
and Eulerian grid models, such as EPA’s Community Multiscale Air Quality 
modeling system (CMAQ). 

One goal of this study is to determine the amount of nitrogen deposition that 
comes from new and existing transportation sources within the study area as 
compared to sources further upwind, outside the study area. Because the 
pollution profile of nearby and distant roadway emissions will likely be 
indistinguishable from a CMB modeling perspective, it is unlikely that a 
receptor-based methodology can determine the exact source of nitrogen transport 
to serpentine grasslands. Consequently, a source-based model was used for 
nitrogen source apportionment to the serpentine grasslands in the study area. 

When adequate input data are available, the CMAQ model is likely to provide the 
most accurate characterization of atmospheric transport in the region because it 
allows for non-uniform atmospheric conditions and multiphase chemical 
transformations. However, complex models such as the CMAQ model require 
extensive data that are sometimes difficult to prepare. Improper preparation of 
data can result in the simulation being overly sensitive to initial and boundary 
conditions or other modeling complications. For instance, if winds are not 
accurately represented in the CMAQ input fields, inaccurate transport and 
deposition fields could be simulated. Furthermore, depending on the location of 
the domain boundaries and the size of the modeling domain, boundary conditions 
can dominate study results, making it difficult to interpret the simulated nitrogen 
deposition patterns. For a study such as this one, it is desirable to have existing 
meteorological and emissions databases available in order to avoid having to 
invest in developing and evaluating these data. 

Gaussian models such as the CALINE series of models and ISC and AERMOD 
are much simpler than the CMAQ model. However, these models do not account 
for the complex chemical transformations and transport processes in the 
atmosphere. Gaussian models perform best when the meteorological site used to 
supply input data for the model is in close proximity to the sources and receptors 
of interest. Unfortunately, routinely available meteorological data are not always 
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ideally located for all studies. In this study, the sites used to supply 
meteorological data were located up to 50 kilometers (km) from the sources and 
receptor areas considered. Although not ideal, this relative spacing between 
meteorological sites and study area is typical of most studies using Gaussian 
models. 

The spatial scale appropriate for application of the Gaussian models versus that 
for the Eulerian models is quite different. The formulations of Gaussian models 
are valid up to a few km from the sources simulated. The formulation used in 
Eulerian models was developed for horizontal grid spacing ranging from a couple 
of kilometers up to much larger spacing. Practically speaking, developed 
databases for Eulerian models with resolution finer than about 4 km are rarely 
available. 

The modeling techniques considered for this study share the following in their 
methodology. Air concentrations of nitrogen species are calculated by the 
models. Deposition is calculated using a deposition velocity expressed in units of 
meters per second (m/second), such that the deposited mass can be calculated 
using the following equation: 

D = C*Vd*t 

where D is the deposited mass in μg/m2, C is concentration in μg/m3, Vd is 
deposition velocity in m/second, t is the time interval considered in seconds. The 
units employed for the various quantities in this equation may vary among the 
models (and therefore could require the inclusion of conversion factors), but this 
basic calculation is made in the case of all the models considered here. 

Air Quality Modeling Approaches Employed in this 
Study 

For this study, ICF analyzed nitrogen deposition using several modeling 
approaches. One of the principal goals of the project is to estimate the sources 
that contribute to deposition in the habitat areas. In order to estimate 
contributions from individual roadways and to assess the increase in deposition 
due to increases in traffic, Gaussian models for a limited domain were applied 
around the habitats. The much more complex CMAQ model was also used to 
simulate the area’s more complex nitrogen transport processes, and, using the 
PPTM source apportionment technique, to estimate contributors to deposition on 
a broader scale. Meteorological data for the Gaussian models are readily 
available. Gaussian models are commonly used to characterize overall air quality 
transport trends, but because they are very simplified, results from Gaussian 
models are best taken in context with more comprehensive modeling techniques 
such as the CMAQ model. For instance, a Gaussian model requires that the wind 
field is uniform speed at all elevations and across the entire area of interest. 

In this application, meteorological data for several recent years were used in the 
Gaussian model simulations. On the other hand, treating all of the various area, 
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mobile, and point source emissions (regional and local), is difficult in the 
Gaussian models. Gaussian models were used to investigate the impacts of local 
roadways on the habitat areas, but characterizing the overall deposition was not 
attempted with these models given the simplicity of the models and their inability 
to capture certain transport and fate processes. 

Due to the development time required to prepare the various meteorological and 
emissions inputs required for CMAQ modeling, we were constrained in this 
project to use existing modeling databases for CMAQ. Therefore existing CMAQ 
modeling databases from the California Air Resources Board (CARB) and the 
Bay Area Air Quality Management District (BAAQMD) were used as the 
starting point for modeling. The modeling databases available used a 4-km-
square grid resolution for the modeling region and are populated with data from a 
winter episode period. Annual simulations available from CARB use 12-km 
resolution, which is not adequate to resolve the areas of interest around the target 
habitats. The areas of interest in this study are the serpentine bunchgrass 
grasslands shown in Figure E-8. 

Background on Future Emissions Estimates 
Emissions for the base year Gaussian modeling were based on traffic counts for 
highways and roads in 2005, as described below in more detail. For CMAQ 
modeling, base year emissions were acquired from BAAQMD. At the time the 
modeling was conducted, however, no future year emissions projections were 
available. In the sections below, we include extrapolations of emissions to future 
years based on projected growth in the Bay Area. Over the time period for which 
emissions projections are now (as of 2011) available, NOX emissions are 
expected to decrease in the Bay Area. NOX emissions in the Bay Area, dominated 
by on-road mobile emissions in 1990, are expected to be dominated by non-road 
mobile sources by 2025 (Bay Area Air Quality Management District 2011). 
Given the current trends, further reductions in NOX emissions from turnover in 
the on-road mobile fleet will be smaller than in the past since NOX emissions 
from this sector will already be small by 2025. Note that from 2022 to 2025, Bay 
Area NOX emissions are projected to increase slightly over 2021 levels (Bay 
Area Air Quality Management District 2011). 

Looking beyond the available projections to the years 2030 and 2060, emissions 
in the Bay Area would not be expected to continue to increase. Some additional 
benefit will be seen from fleet turnover, and additional regulation will likely curb 
growth in other areas. However, in order to assess the potential for impact on the 
habitat should emissions continue to grow, we have included deposition 
estimates in the sections below based on extrapolation of emissions. In all 
likelihood, these deposition estimates overestimate impacts, but show that 
increases in NOX emissions lead to roughly proportional increases in deposition 
to habitat areas. 
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Gaussian Modeling 
Gaussian modeling provides relatively high spatial resolution modeling that can 
estimate impacts from individual roadways or point sources. In contrast with 
Eulerian grid models such as CMAQ (see following section), which resolve 
spatial features down to about a 4-km scale, Gaussian models are applicable 
within a few km of the simulated sources and can differentiate receptors located 
only a few meters apart. For this study, Gaussian modeling was used to simulate 
the deposition from some major roadways that are located near the target habitat 
and to estimate future increases in deposition from these roadways. 

Because of its limited spatial range, Gaussian modeling is not well suited to 
characterizing the effects of sources outside of the limited area considered in this 
study. Hence, observations of NOX concentrations were used to estimate the 
overall amount of ambient NOX and the overall contribution to deposition. 
Vehicular sources of NH3 were not considered in the Gaussian modeling but will 
be discussed later. 

In this section the sources of data used as input to the Gaussian modeling are 
described, chemical conversion processes affecting the deposition of nitrogen 
emissions are discussed, the specifics of the setup for the Gaussian modeling are 
described, and estimates of nitrogen deposition based on the Gaussian modeling 
are provided. 

Meteorological Data 

Gaussian modeling requires meteorological data to specify local temperature, 
wind speed, wind direction, and relative humidity. Upper air sounding data are 
also needed to characterize atmospheric mixing. For this application, surface 
meteorological data were acquired from the National Climatic Data Center 
(NCDC) for the surface site at the San José Airport. The upper air data were 
acquired from NCDC for the Oakland sounding. Both sets of data were acquired 
for the years 2005, 2006, and 2007. 

Data were prepared for input to CAL3QHCR using the RAMMET preprocessor. 
For AERMOD simulations, the data were prepared using the AERMET 
processor. 

Atmospheric Chemistry of Nitrogen 

A complete treatment of nitrogen deposition must include all the various 
compounds in which nitrogen appears in the atmosphere. These compounds are 
treated in detail in models such as CMAQ, but Gaussian models treat only the 
directly emitted compound, perhaps including a single transformation or decay 
reaction. In order to support our discussion below of compounds to be considered 
in the Gaussian modeling, we present a highly abbreviated discussion of the 
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atmospheric chemistry of nitrogen. For further detail, the reader can refer to any 
of a number of available textbooks treating the atmospheric chemistry of smog 
formation. 

Compounds of concern emitted from anthropogenic sources, either mobile or 
stationary, are primarily NO and NO2, collectively referred to as NOX. The 
composition of NOX emissions is generally 90%–95% NO, with the remainder 
being NO2. Chemical processes in the atmosphere, particularly the reaction of 
NO with ozone, rapidly convert the NO to NO2. The effects of atmospheric 
chemistry do not end here, however, as the action of hydrocarbons and short-
lived species called radicals continue to convert the NO2 to a variety of additional 
compounds that have very different properties from the original NOX emissions. 

Among others, these compounds include nitrous acid (HONO), nitric acid 
(HNO3), peroxyacetyl nitrate (PAN), and organic nitrates. Nitric acid will further 
react with NH3 in the atmosphere to form ammonium nitrate (NH4-NO3). When 
examining the fate of emitted nitrogen (as we are in estimating nitrogen 
deposition), we must also consider the fate of these derivative compounds. After 
some hours or days of the action of atmospheric chemistry, what remains of the 
emitted NOX will be primarily in the form of NO2. A significant amount of 
nitrogen mass may also appear in the form of the derivative compounds above. 
The discussions below consider ways in which we might be able to augment the 
Gaussian modeling of NO2 to include the effects of these other compounds on 
nitrogen deposition. 

Background Levels of NOX 

In order to estimate the fraction of deposition due to a particular source, some 
estimate of the overall concentrations (and, hence, deposition) is necessary. 
Because the Gaussian modeling is not well suited to estimating the overall 
concentrations, we look to monitoring data to make this estimate. The EPA 
archives data from monitors around the country in order to assess trends in 
pollutant concentrations. Hence, we refer to these as “trends monitors.” Trends 
monitors in San José show ambient NOX at around 20 parts per billion (ppb) over 
the past several years, so this value was used as the background NOX 
concentration. Because this is an aged air mass, it was assumed this is primarily 
NO2. In addition to NO2, there will also be some other nitrogen compounds 
present in the atmosphere. Monitoring of the makeup of nitrogen compounds in 
the atmosphere has been undertaken for several sites in southern California (Buhr 
et al. 2005). At the more urban sites reported in the Buhr study (Fresno and 
Bakersfield), the nitrogen appears mostly as NOX (nitrogen oxide [NO] and 
NO2). Contribution from PAN is quite small. The contribution from nitrate is not 
insignificant, however. For the Fresno site, nitrate accounts for about 10% of the 
nitrogen. At Bakersfield, the nitrate is a little higher at about 20% of the total 
nitrogen. 

In order to make estimates of overall nitrogen deposition (independent of the 
Gaussian modeling), a concentration of 20 ppb of NO2 was used and a factor of 
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0.15 times the NO2 was used as nitrate concentration. (See 
<http://www.arb.ca.gov/adam/> and 
<http://www.epa.gov/airtrends/nitrogen.html>, data for San José Jackson Street 
site, 2005.) These figures are based on a review of monitoring data in the South 
Bay. Nitrate derives from nitric acid, and for ambient air (an aged air mass), it 
was assumed the nitric acid would all appear as particulate nitrate. 

Conversion of NOX to Nitric Acid 

The primary focus of this study is deposition of nitrogen. Although most 
emissions are initially introduced into the atmosphere as NO and NO2, chemical 
processes in the atmosphere rapidly convert these emissions to other forms. 
Nitric acid is of particular concern among these conversion products because it 
deposits much more rapidly than the emitted species. Gaussian models do not 
treat the products of atmospheric chemistry, so in this section we consider how 
much of the emitted NOX might be converted to nitric acid and how that might 
affect the Gaussian model estimates of nitrogen deposition. 

Treating the emissions as inert NO2 would likely underestimate the near source 
deposition because the deposition velocity for the emitted species is low. 
Therefore, the amount of emitted NOX converted to nitric acid was estimated 
using box model simulations. Box model simulations treat an individual parcel of 
air, calculating chemical transformations and diurnal variations in temperature 
and solar radiation. Mixing with surrounding air is not included, and, for our 
purposes, emissions are limited to the initiation of the simulations. These box 
model simulations made it possible to make an alternate calculation of nitrogen 
deposition assuming that some fraction of the emissions were converted to nitric 
acid. 

Box model runs were made with the Ozone Isopleth Plotting Package (Revised) 
OZIPR model (Gery and Crouse), using the SAPRC97 chemical mechanism. The 
model was configured as a box model by maintaining a constant mixing height 
throughout the simulation. No deposition was simulated. The location, which 
allows the model to calculate the solar radiation intensity, was set to the latitude 
and longitude of San José. 

Four different sets of meteorological conditions were used representing the four 
seasons: winter—January 15, 2005; spring—April 15, 2005; summer—July 15, 
2005; fall—October 15, 2005. The meteorological differences include the 
ambient temperature, relative humidity, and amount of solar radiation (calculated 
by OZIPR based on the location and the date). (Since these OZIPR simulations 
are used only to obtain a rough estimate of the conversion rate to nitric acid, an 
exhaustive characterization of meteorology was not made for the OZIPR 
simulations. Although the data for temperature and humidity collected from these 
dates is not necessarily typical of the entire season in which they were collected, 
the solar radiation calculated for these mid-season dates is representative of the 
unattenuated seasonal values. This limitation on the detail in the meteorology 
does not apply to the Gaussian model simulations discussed later which used 

http://www.arb.ca.gov/adam/�
http://www.epa.gov/airtrends/nitrogen.html�
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hourly meteorology. More complete treatment of chemical effects is included in 
the CMAQ model simulations that are discussed later in this report.) 

As expected, the rate at which NOX is converted to nitric acid is strongly 
dependent on the amount of hydrocarbon and NOX in the system. The choice of 
ambient levels of hydrocarbon and NOX is therefore very important. The 
emissions from an individual source cannot be considered without regard to 
background because the rate of conversion is determined by the overall 
hydrocarbon and NOX in the atmosphere near the source. 

Based on annual average NMHC concentrations at the San José central monitor 
operated by BAAQMD (the only monitor available in the area) for the years 
available (2006 onward) and adjusted downward to account for non-reactive 
fraction, initial volatile organic compound levels for this study were set to 80 
parts per billion of carbon. Trends monitors in San José show ambient NOX at 
around 20 ppb over the past several years, so this was selected as the initial NOX. 

Figures E-1 through E-4 below show the fraction of the initial NOX converted to 
HNO3 as a function of distance from the starting point. Each of the lines on each 
chart represents a different hour of the day, and each line is identified by the time 
in 2400 hour military time (e.g., 800, 8 AM; 1400, 2 PM). (NOX is also converted 
to other species such as PAN and HONO (nitrous acid), but these are relatively 
small contributors to total mass of nitrogen.) The percent HNO3 is expressed as a 
function of distance from the source by using a wind speed of 3.7 km/hour. The 
lowest wind speed (other than calm) reported in each of the three years (2005, 
2006, and 2007) of met data used in the Gaussian modeling is 3.6 km/hour. A 
wind speed of 3.7 km/hour is therefore a small but reasonable value of the wind 
speed. The choice of this wind speed in one sense make this a “worst case” 
analysis because the low wind speed allows more of the NOX to be converted to 
nitric acid within the range of the habitat area. Lower wind speeds are, of course, 
possible though and are reported in our data files as calm. The choice of a wind 
speed for this calculation that is lower than the smallest value in the data would 
be difficult to justify, though, since it cannot be verified based on routinely 
available observations. 

The figures extend to 8 km because the largest segment of Bay checkerspot 
butterfly habitat is roughly in the range of 0 to 8 km from US 101 and this range 
roughly matches the domain used in the Gaussian modeling. Using a higher wind 
speed would result in less conversion to nitric acid within this distance while a 
lower wind speed (e.g., calm conditions) would result in greater conversion in 
this range. 

Simulations were started at several different times of day, as indicated on the 
legend for the charts. Midday start times in summer result in almost 25% of the 
initial NOX being converted to nitric acid within 8 km of the source. There is a 
strong seasonal variation, the result of reduced solar radiation and lower 
temperatures in the winter. 
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In addition to the results in the displays, simulations were also run at several 
different initial NOX levels. For comparable conditions, the percentage of NOX 
that was converted to HNO3 ranged from over 30% for an initial NOX of 5 ppb to 
only about 7% for an initial NOX of 60 ppb. Hence, there is a great deal of 
uncertainty regarding how much NOX would be converted to nitric acid at any 
distance from a source. 

Given the amount of NOX that might be converted to nitric acid within a 
relatively short distance from the source, it is important to make some attempt to 
estimate how much deposition might be enhanced by considering the nitric acid 
concentrations. Considering the amount of uncertainty in these estimates and the 
need to keep the treatment simple for compatibility with the Gaussian model 
output, there will be uncertainties inherent in any treatment selected. Estimated 
nitric acid for daylight hours was based on a linear function of distance from the 
source. In each of the charts, the line for 1400 hours represents a roughly middle-
of-the-road case, representing neither the highest percentage of nitric acid nor the 
lowest percentage of nitric acid. For each season, therefore, the linear function 
that was used to calculate the fraction of nitric acid was the percent conversion 
curve for 1400 hours. 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-17 
August 2012 

 
05489.05 

 

Figure E-1. Conversion of NOX to Nitric Acid as a Function of Distance from Source Using Meteorological 
Parameters Representative of Winter 
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Figure E-2. Conversion of NOX to Nitric Acid as a Function of Distance from Source Using Meteorological 
Parameters Representative of Spring 
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Figure E-3. Conversion of NOX to Nitric Acid as a Function of Distance from Source Using Meteorological 
Parameters Representative of Summer 

0

5

10

15

20

25

0 1 2 3 4 5 6 7 8

%
 H

NO
3

Distance (km)

Summer

800

1000

1200

1400

1600

1800

 

 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-20 
August 2012 

 
05489.05 

 

Figure E-4. Conversion of NOX to Nitric Acid as a Function of Distance from Source Using Meteorological 
Parameters Representative of Fall 
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Modeling Using the CAL3QHCR Gaussian Model 
The modeling domain used for the CAL3QHCR modeling was centered on 37. 
19N/121.69W and extended 15 km in each direction from that point. This domain 
extends from southern San José to northern Gilroy and includes several of the 
habitat areas (See Figure E-5 where habitat areas are shown as colored outlines 
on the map). Many roadways are located in proximity to the habitat units, the 
most important of these being US 101, State Route (SR) 85, Monterey 
Highway/Route 82, Santa Teresa Boulevard, and Hale Avenue. Simulations of 
Santa Teresa Blvd. and Hale Avenue were combined, so references to Santa 
Teresa Blvd. include the combined effects of Santa Teresa Blvd. in the north and 
Hale Avenue in the south. Simulations were run with CAL3QHCR for each of 
these roadways separately in order to assess their deposition impact separately, 
and deposition estimates for the base year (2005), 2035, and 2060 were made. 
Deposition estimates for an assumed overall average NO2 air concentration of 20 
ppb were also made based on a review of trends monitors in the San José area. 
(See <http://www.epa.gov/airtrends/nitrogen.html>.) 

http://www.epa.gov/airtrends/nitrogen.html�
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Figure E-5. Modeling Domain Included in the Gaussian Model Simulations 

 
 

The highways listed above were broken up into segments for the purpose of 
modeling with CAL3QHCR. The intersections defining the intervals on the 
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highways are shown in Table E-1. Traffic volume between each of the intervals 
defined by these intersections were acquired from the San José Department of 
Transportation (Ma pers. comm.) and from summaries of traffic volumes from 
the California Department of Transportation (State of California 2006). Traffic 
counts for a base year (2005) and for a projected future year (2030) are provided. 
Recognizing this may be an overly simplistic methodology, projected traffic 
counts to 2060 based on the ratio of traffic counts in 2030 to traffic counts in 
2005 are also provided. Average traffic counts for each roadway are presented in 
Table E-2. Note that the traffic counts in Table E-2 implicitly include 
contributions from projects that have or may have already taken action to 
accomplish N-deposition mitigation. Our analysis included these trips because 
we did not have access to data that excluded these projects, nor would it be 
feasible to exclude those projects consistently. The model results that use these 
traffic counts do not alter the assumptions used in the fee analysis, but rather 
provide justification for imposing the fee.  

Variation of traffic counts (and hence emissions) during the day was imposed by 
applying a diurnal profile which varied by hour. The profile was derived from 
mobile emissions profiles used in the Sparse Matrix Operator Kernel Emissions 
(SMOKE) Modeling System4

Figure E-6. Diurnal Variation in Traffic Counts (Normalized to Sum to 1) 

. The profile is presented in Figure E-6. 
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Based on EMFAC2007 simulations, an average emissions rate of 0.915 g/veh-
mile of NOX emissions was used in order to estimate emissions for the major 
highway segments (US 101 and SR 85). This rate is based on the assumption of a 

                                                      
4 SMOKE is a standard processing package used for preparation of emissions for CMAQ and other Eulerian grid 
models. For more information, see www.cmascenter.org. 
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60 mph average speed, a temperature of 70 F and 50% humidity. An average 
speed of 60 mph is reasonable for this type of road. Note that emissions are not a 
strong function of speed (see Figure E-7). Temperature and humidity choices 
represent neither of the extremes of either range and give emissions estimates in 
roughly the middle of the range predicted by the EMFAC model. The most 
extreme choices for these parameters could result in only a 50% increase or 
decrease in emissions. For the Monterey Highway and Santa Teresa Blvd. 
segments, a lower average speed of 45 mph was used giving an emissions rate of 
0.777 gram/vehicle-mile. For reference, the variation of emissions as a function 
of speed is shown in Figure E-7. Note that the available speed curve does not go 
above 65 mph. Travel speeds on US 101 and SR 85 could exceed this speed at 
times which might affect the emissions estimates. 

Figure E-7. Emissions as a Function of Vehicle Speed 
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Table E-1. Highway Links for Gaussian Model Simulations 

Roadway Links 
US 101 Gilroy, North Jct. Rte. 152 West, Leavesley Road 

Masten Avenue 
San Martin 
Tennant Avenue Interchange 
East Dunne Avenue 
Morgan Hill, Cochran Road 
San José, Jct SR 85, Bernal Road Interchange 
San José, Jct. Rte. 82 North 
Hellyer Avenue Interchange 
San José, Capitol Expressway Interchange 
San José, Tully Road Interchange 

Monterey Highway 
(Route 82, Monterey St, 
Monterey Rd) 

San José, Tully/Pettis Roads 
San José, Capitol Expressway Interchange 
San José, Blossom Hill Road 
San José, Jct. SR 85 
San José, Bailey Avenue 
Morgan Hill, Cochrane Road 
Morgan Hill, W. Dunne Avenue /E. Dunne Avenue 
Morgan Hill, Edmundson Avenue /Tennant Avenue 
San Martin, San Martin Avenue 
Gilroy, Masten Avenue 

Santa Teresa Blvd/ 
Hale Ave 

San José, Snell Avenue 
San José, Bernal Road 
San José, Bailey Avenue 
Morgan Hill, Liagas Road 
Morgan Hill, Watsonville Road 
San Martin, San Martin Avenue 
Gilroy, Fizgerald Avenue 

State Route 85 San José, Jct. Rte. 101 
San José, Bernal Road 
San José, Great Oaks Boulevard Connection 
San José, Cottle Road Interchange 
San José, Blossom Hill Road 
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Table E-2. Average Daily Traffic Counts for Simulated Roadways 

Roadway 
Average Daily Traffic Count 

2005 2030 2060 
US 101 108,383 166,360 306,421 
SR 85 87,580 139,393 266,229 
Monterey Highway 16,078 40,469 122,235 
Santa Teresa Blvd. 4,364 21,260 124,280 
 

Twenty-one receptors were placed around the domain. Some of these were 
included to allow a general spatial distribution to be inferred. Others were 
specifically located in order to characterize effects on the habitat areas (habitat 
units) of the Bay checkerspot butterfly. Receptors were located in each of the 
disjoint habitat areas. Several of the receptors are located along the important 
Coyote Ridge, as noted in Table E-3.The receptors that are directly associated 
with a habitat area are shown in Table E-3 with the habitat unit that the receptor 
represents. 

Table E-3. Receptors Associated with Bay Checkerspot Butterfly Habitat Areas 
as Defined in the Santa Clara Valley Habitat Plan 

Receptor ID Habitat Area1 
Rcpt_1  Pound Site (Coyote Ridge) 
Rcpt_9  Tulare Hill  
Rcpt_10  Santa Teresa Main  
Rcpt_11  Silver Creek Hills Central (Coyote Ridge) 
Rcpt_12  Santa Teresa North  
Rcpt_13  Calero Reservoir  
Rcpt_15  Kalana Avenue 4  
Rcpt_16  Kalana Avenue 2  
Rcpt_17  Kirby Landfill Easement (Coyote Ridge) 
Rcpt_18  Hale Avenue  
Rcpt_19  San Martin/Hayes Valley  
Rcpt_20  Coyote Lake  
Rcpt_21 Silver Creek Hills North (Coyote Ridge) 
1 See Habitat Plan Table 5-9 and the Bay checkerspot butterfly species account in Appendix D 

for a description and map of these sites. 
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Figure E-8. Receptor Locations (Deposition estimates are presented in Figures E-10 through E-24) 
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The CAL3QHCR code was modified to write hourly concentration estimates and 
meteorological data to an output file. Deposition velocities were then applied to 
the simulated concentrations in order to calculate deposition mass at each hour 
for each of the simulated years. The deposition velocities were derived from the 
AERMOD deposition algorithm using a diagnostic option available in the model. 
The deposition velocities vary in time and range from about 0.02 cm/s to 
0.4 cm/s, with an average of about 0.2 cm/s. Surface characteristics were 
developed by the AERSURFACE preprocessor using a center location consistent 
with the center of the domain used for the Gaussian modeling. The CAL3QHCR 
model does not calculate deposition. Deposition was calculated after the fact by 
applying a deposition velocity to the concentrations predicted by CAL3QHCR. 
Had the model included the deposition calculation internally, the predicted 
concentration would have been lower due to the effects of deposition. Therefore, 
the external calculation of the deposition velocities overestimates the amount of 
deposition. Note that we have not considered ammonia deposition in the 
Gaussian modeling. Ammonia deposition could add measurably to the total 
nitrogen deposition because it deposits more readily than NO2. 

On page 10, we used monitoring data to estimate total ambient NO2 
concentrations to be about 20 ppb. Nitrate concentrations were estimated to be 
about 0.15 times the NO2 concentrations. We can make an estimate of the overall 
nitrogen deposition from all sources by applying the deposition velocities 
calculated by AERMOD to these ambient NO2 and nitrate concentrations. The 
application of the deposition velocities to the 20 ppb estimate of ambient NO2 
results in the total annual deposition listed in Table E-4 for each of the three 
meteorological years considered. The second line assumes additional deposition 
due to contribution from nitrates containing 0.15 times the mass of nitrogen in 
the ambient NO2. Appropriate particulate deposition velocities, again derived 
from AERMOD, were used for estimating the deposition of nitrates. The 
estimates for nitrates combined with NO2 give overall deposition in the range of 
5.9 to 6.4 kg-N/hectare [ha]/year. This overall estimate of deposition will be 
useful for comparison to the individual link estimates to be presented later. Based 
on figures presented by Tonnesen et al. (2007) (See Figure E-9) which showed 
total nitrogen deposition between 8 to 11 kg-N/ha/year, this overall estimate of 
deposition is consistent with their modeling based estimates.  
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Figure E-9. Nitrogen Deposition Simulated at 4-km Resolution using the CMAQ as Presented by 
Tonnesen et al. (2007) 
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Table E-4. Estimated Deposition (kg-N/ha/yr) from Ambient NO2 

Year 2005 2006 2007 
Deposition from NO2 4.5 4.8 4.9 
Deposition from nitrate 1.4 1.5 1.5 
Estimated total 5.9 6.3 6.4 
 

Deposition estimates were made for each receptor (for each of the roadways 
noted above) and for each of the three meteorological years. The resulting annual 
total deposition estimates for each receptor for 2005 emissions averaged over the 
three meteorological years are shown in Figure E-10 and in Table E-5. These 
estimates use only deposition of NO2 (i.e., no conversion to nitric acid is 
considered). At most sites, the simulated deposition from US 101 is higher than 
the simulated deposition from any other the other roadway links that were 
simulated. There are some comparable contributions from SR 85 for some of the 
more northerly receptor locations (e.g., Santa Teresa North). The magnitude of 
the simulated deposition is less than 0.1 kg-N/ha/y for any single roadway link at 
any of the receptors. This is only a small fraction of the approximately 6 kg-
N/ha/y estimated above based on ambient NO2 levels. The impact of roadways 
located some distance from US 101, even though comparable in traffic load such 
as SR 85, is low compared to US 101. This implies that the traffic on additional 
roadways not simulated here would not increase the simulated deposition to a 
level comparable to the ambient calculation. The lower deposition simulated in 
the CAL3QHCR runs warrants some discussion. 

We have alluded to, but not explicitly stated, some potential reasons for lower 
deposition in the Gaussian model simulations. The Gaussian model simulations 
consider sources from only a limited area surrounding the habitats. That area 
includes only a small part of San José and part of Santa Clara County and does 
not include the remainder of the Bay Area or the rest of the state. We expect (and 
this expectation is corroborated by the CMAQ tagging simulations presented 
later) that sources outside of this limited area will also contribute to nitrogen 
deposition in the habitat area. Only selected, heavily traveled roadways are 
considered in our simulations. Other roadways not simulated here will contribute 
to nitrogen deposition, although we expect to a lesser extent than the roadways 
we are simulating. Chemical transformations may enhance nitrogen deposition. 
We attempt to account for the chemical effects by assuming some conversion to 
nitric acid, but it is possible that our necessarily simple approach may still 
underestimate the effects of these chemical transformations. (The effect of 
including nitric acid is presented next.) 

We must therefore accept that the Gaussian model simulations cannot give an 
estimate of overall nitrogen deposition. Nevertheless, the comparison of the 
Gaussian model simulations for different sites and roadway links can give us an 
indication of which roadways could have the greatest impact on particular habitat 
areas. 
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Figure E-10. Simulated Annual Nitrogen Deposition using CAL3QHCR with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 
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Table E-5. Simulated Annual Nitrogen Deposition using CAL3QHCR with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 

Site From US 101 From SR 85 
From 

Monterey Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.075 0.006 0.004 0.001 0.085 
Coyote Lake  0.019 0.001 0.001 0.000 0.021 
San Martin/Hayes Valley  0.054 0.002 0.012 0.003 0.071 
Hale Avenue  0.081 0.004 0.018 0.006 0.109 
Kirby Landfill Easement  0.071 0.002 0.006 0.001 0.079 
Kalana Avenue 2  0.073 0.009 0.010 0.004 0.095 
Kalana Avenue 4  0.068 0.012 0.009 0.004 0.093 
Calero Reservoir  0.016 0.014 0.003 0.002 0.034 
Santa Teresa North  0.027 0.058 0.006 0.010 0.100 
Silver Creek Hills Central  0.098 0.008 0.005 0.001 0.113 
Santa Teresa Main  0.051 0.031 0.008 0.006 0.097 
Tulare Hill  0.072 0.033 0.011 0.008 0.124 
Pound Site 0.097 0.004 0.009 0.001 0.110 

 

The total annual deposition differs somewhat depending on which of the three 
meteorological years is considered. The variation among the meteorological 
years can be expressed as the maximum percent difference among the results for 
all receptors. The variation in simulated deposition depending on the 
meteorological year is largest for the simulation of Santa Teresa Blvd and 
smallest for the US 101 simulation. The range of variation in deposition due to 
choice of meteorological year depending on receptor is summarized in Table E-6 
for the 2005 emissions. The large variation for Santa Teresa Blvd. is most likely 
due to differences in prevailing wind direction resulting in very low impacts in 
some areas for some years but more significant impacts in others. 

Table E-6. Minimum and Maximum Variation among Meteorological Years for the 
Roadways Simulated Using the CAL3QHCR Model 

Roadway 

Mean Deposition 
(Averaged over all receptors) 

(kg/ha/y) 
Minimum 

Variation (%) 
Maximum 

Variation (%) 
US 101 0.070 3 28 
SR 85 0.013 1 97 
Monterey Highway 0.010 3 54 
Santa Teresa Blvd. 0.004 2 1245 
 

Earlier in this report, it was noted that chemical effects, in particular conversion 
of NO2 to nitric acid, could enhance deposition of nitrogen. Using the 
methodology described in the earlier section, deposition was calculated assuming 
some conversion of NO2 to nitric acid. Deposition velocities for nitric acid were 
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derived from AERMOD. The estimates of deposition of nitrogen, including the 
effects of conversion to nitric acid, are presented in Figure E-11 and Table E-7. 
The estimates of nitrogen deposition increase by more than a factor of 2 when the 
effects of nitric acid are included. The maximum simulated deposition from US 
101 emissions is slightly more than 0.2 kg-N/ha/y. 

Figure E-11. Simulated Annual Nitrogen Deposition using CAL3QHCR with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and Nitric Acid 
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Table E-7. Simulated Annual Nitrogen Deposition using CAL3QHCR with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and Nitric Acid 

Site From US 101 From SR 85 
From 

Monterey Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.155 0.010 0.007 0.001 0.173 
Coyote Lake  0.036 0.001 0.002 0.000 0.040 
San Martin/Hayes Valley  0.126 0.004 0.029 0.006 0.165 
Hale Avenue  0.193 0.009 0.043 0.013 0.258 
Kirby Landfill Easement  0.144 0.003 0.011 0.001 0.158 
Kalana Avenue 2  0.174 0.020 0.023 0.008 0.226 
Kalana Avenue 4  0.164 0.029 0.020 0.009 0.222 
Calero Reservoir  0.034 0.033 0.006 0.004 0.077 
Santa Teresa North  0.057 0.136 0.014 0.024 0.231 
Silver Creek Hills Central  0.212 0.014 0.011 0.002 0.239 
Santa Teresa Main  0.122 0.074 0.019 0.016 0.230 
Tulare Hill  0.174 0.078 0.025 0.020 0.298 
Pound Site 0.200 0.007 0.017 0.002 0.226 

 

When the emissions are extrapolated to 2030 reflecting projected increases in 
traffic volume, estimated deposition increases at all receptors (see Figure E-12 
and Table E-8). Note that the relative increase is larger for the (currently) less-
traveled roadways than for US 101. In particular, note that when nitric acid is 
included, the increase in deposition due to Santa Teresa Boulevard is 
considerable (see Figure E-13 and Table E-9). Traffic volumes are projected to 
increase several times between 2005 and 2030 on Santa Teresa Blvd. (a larger 
percent increase than any of the other simulated roadways), so the increase in 
deposition is consistent with the increased traffic. 
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Figure E-12. Simulated Annual Nitrogen Deposition using CAL3QHCR with 2030 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 
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Table E-8. Simulated Annual Nitrogen Deposition using CAL3QHCR with Emissions Levels extrapolated 
to 2030 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 

Site From US 101 From SR 85 
From 

Monterey Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.112 0.009 0.009 0.004 0.135 
Coyote Lake  0.030 0.001 0.004 0.001 0.036 
San Martin/Hayes Valley  0.089 0.003 0.029 0.019 0.140 
Hale Avenue  0.132 0.006 0.042 0.043 0.223 
Kirby Landfill Easement  0.120 0.003 0.013 0.004 0.140 
Kalana Avenue 2  0.117 0.014 0.028 0.033 0.193 
Kalana Avenue 4  0.109 0.020 0.026 0.025 0.180 
Calero Reservoir  0.024 0.023 0.006 0.006 0.060 
Santa Teresa North  0.040 0.092 0.014 0.033 0.179 
Silver Creek Hills Central  0.151 0.013 0.016 0.007 0.187 
Santa Teresa Main  0.080 0.050 0.020 0.024 0.174 
Tulare Hill  0.113 0.052 0.028 0.034 0.228 
Pound Site 0.158 0.006 0.022 0.008 0.194 
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Figure E-13. Simulated Annual Nitrogen Deposition using CAL3QHCR with Emissions Levels 
extrapolated to2030 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of 
NO2 and Nitric Acid 
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Table E-9. Simulated Annual Nitrogen Deposition using CAL3QHCR with Emissions Levels extrapolated 
to 2030 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and 
Nitric Acid 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.230 0.016 0.019 0.009 0.274 
Coyote Lake  0.059 0.002 0.007 0.002 0.070 
San Martin/Hayes Valley  0.210 0.007 0.069 0.044 0.330 
Hale Avenue  0.315 0.015 0.099 0.103 0.531 
Kirby Landfill Easement  0.244 0.005 0.026 0.008 0.283 
Kalana Avenue 2  0.280 0.033 0.068 0.078 0.459 
Kalana Avenue 4  0.261 0.047 0.062 0.060 0.430 
Calero Reservoir  0.051 0.053 0.014 0.014 0.133 
Santa Teresa North  0.085 0.217 0.033 0.079 0.414 
Silver Creek Hills Central  0.325 0.023 0.031 0.014 0.393 
Santa Teresa Main  0.188 0.118 0.049 0.058 0.412 
Tulare Hill  0.271 0.125 0.068 0.081 0.544 
Pound Site 0.327 0.011 0.043 0.016 0.396 

 

Using the extrapolation of emissions to 2060 shows even greater increases in the 
deposition estimates. Impacts from US 101 alone reach levels greater than 
0.2 kg-N/ha/y (see Figure E-14, and note change in scale for 2060, and see 
Table E-10). Including nitric acid further increases the estimated deposition (see 
Figure E-15 and Table E-11). Impacts from US 101 are for some receptors three 
times the 2005 levels. The extremely large increase in impact from Santa Teresa 
Boulevard may be an overestimate. Because these emissions were extrapolated, 
the rate of increase between 2005 and 2030 might not be maintained until 2060. 
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Figure E-14. Simulated Annual Nitrogen Deposition using CAL3QHCR with Emissions Levels 
extrapolated to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of 
NO2 
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Table E-10. Simulated Annual Nitrogen Deposition using CAL3QHCR with Emissions Levels extrapolated 
to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.200 0.018 0.030 0.031 0.279 
Coyote Lake  0.057 0.002 0.012 0.021 0.093 
San Martin/Hayes Valley  0.176 0.007 0.081 0.156 0.420 
Hale Avenue  0.258 0.013 0.116 0.384 0.771 
Kirby Landfill Easement  0.243 0.005 0.039 0.047 0.335 
Kalana Avenue 2  0.226 0.028 0.097 0.354 0.705 
Kalana Avenue 4  0.209 0.038 0.094 0.208 0.549 
Calero Reservoir  0.044 0.044 0.020 0.028 0.136 
Santa Teresa North  0.071 0.177 0.041 0.130 0.418 
Silver Creek Hills Central  0.280 0.026 0.054 0.053 0.412 
Santa Teresa Main  0.148 0.095 0.064 0.108 0.414 
Tulare Hill  0.213 0.100 0.091 0.162 0.566 
Pound Site 0.310 0.012 0.066 0.090 0.479 
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Figure E-15. Simulated Annual Nitrogen Deposition using CAL3QHCR with Emissions Levels 
extrapolated to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of 
NO2 and Nitric Acid 
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Table E-11. Simulated Annual Nitrogen Deposition using CAL3QHCR with Emissions Levels extrapolated 
to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and 
Nitric Acid 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.412 0.031 0.060 0.064 0.567 
Coyote Lake  0.113 0.004 0.024 0.046 0.187 
San Martin/Hayes Valley  0.418 0.016 0.195 0.389 1.017 
Hale Avenue  0.616 0.029 0.273 0.953 1.871 
Kirby Landfill Easement  0.495 0.010 0.077 0.095 0.676 
Kalana Avenue 2  0.539 0.065 0.236 0.868 1.708 
Kalana Avenue 4  0.499 0.091 0.229 0.497 1.316 
Calero Reservoir  0.093 0.103 0.045 0.063 0.304 
Santa Teresa North  0.150 0.417 0.095 0.311 0.973 
Silver Creek Hills Central  0.597 0.044 0.107 0.110 0.858 
Santa Teresa Main  0.347 0.227 0.151 0.255 0.980 
Tulare Hill  0.508 0.239 0.217 0.383 1.346 
Pound Site 0.640 0.021 0.128 0.182 0.971 

 

In order to provide a sense of the development of deposition over time, 
Figures E-16a–d presents stacked bar charts showing all three emissions years 
and the contributions from the simulated roadways for several habitat areas: Hale 
Avenue, Silver Creek Hills Central, Santa Teresa Main, and Pound Site. Pound 
Site and Silver Creek Hills Central, which are located along the Coyote Ridge 
area east of Highway 101, receive the largest increase in deposition from 
Highway 101. These sites also see increases in the contribution from other 
roadways in the area. Sites like Santa Teresa Main which originally saw 
contributions from several roadways, see increases in all these contributions. The 
Hale Avenue site sees a dramatic increase in deposition, coming primarily from 
the Santa Teresa Blvd. simulation. (Recall that the Santa Teresa Blvd. simulation 
included both Santa Teresa Blvd. and Hale Avenue.) This increase in deposition 
is due to the relatively larger projected percentage increase in traffic volume on 
roadways in the southern part of the modeling domain. On all roadways, 
increases in deposition using emissions extrapolated to 2060 are several times 
current deposition levels. Keep in mind, however, that the 2060 emissions are 
extrapolated from projected increases in 2030 and could be overestimated. 
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Figures E-16a–d. Deposition, Simulated Using CAL3QHCR, at Selected Habitat 
Sites for All Emissions Years, Including Deposition Due to NO2 and Nitric Acid 
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(16b) Silver Creek Hills Central 
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(16c) Santa Teresa Main 
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(16d) Pound Site 
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Modeling with the AERMOD Gaussian Model 
AERMOD simulations were conducted over the same area and for the same 
meteorological and emissions years as the CAL3QHCR simulations. The 
emissions for AERMOD were prepared as area sources, using the length of each 
highway segment as one dimension of each area and an estimated width of the 
roadway for the width of each segment. Total emissions for each of the roadways 
within the simulated area is shown in Table E-12. 

Table E-12. Total Emissions Simulated as Area Sources AERMOD for Each 
Roadway 

Roadway 
Total daily emissions (tpd) 

2005 2030 2060 
US 101 2.71 4.26 8.06 
Route 85 0.43 0.69 1.32 
Monterey Highway 0.31 0.77 2.27 
Santa Teresa Blvd. 0.07 0.78 9.73 
 

The AERMOD simulation included gaseous dry deposition of NO2. In addition, 
as a post-processing step, we calculated the enhanced deposition due to inclusion 
of conversion to nitric acid. The same methodology was used to estimate the 
conversion as was used for the CAL3QHCR simulations. 

The variation among meteorological years (see Table E-13) is similar for 
AERMOD to CAL3QHCR for Highway 101 and for Route 85. Maximum 
variation for Monterey Highway and Santa Teresa Blvd. is smaller using 
AERMOD than using CAL3QHCR. 
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Table E-13. Minimum and Maximum Variation of Simulated Nitrogen Deposition 
among Meteorological Years for the AERMOD Simulations 

Roadway 

Mean Deposition 
(Averaged over all receptors) 

(kg/ha/y) 
Minimum 

Variation (%) 
Maximum 

Variation (%) 
Highway 101 0.088 4 26 
Route 85 0.018 14 96 
Monterey Highway 0.012 9 28 
Santa Teresa Blvd. 0.004 6 75 
 

The deposition simulated by AERMOD is presented in Figure E-17 and Table E-
14 for the 2005 emissions and the average of the three meteorological years. In 
most cases, the AERMOD simulations produce higher deposition estimates than 
the CAL3QHCR simulations did. The differences between the two models range 
from a few percent to over 100% using base emissions and including only NO2 
deposition. The percent differences are smaller when deposition from nitric acid 
is included. The percent difference between the two models using 2005 emissions 
levels, with and without nitric acid deposition, is shown in Figure E-17. The 
maximum deposition estimates for 2005 using AERMOD are about 0.15 kg-
N/ha/y. 
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Figure E-17. Simulated Annual Nitrogen Deposition Using AERMOD with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 
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Table E-14. Simulated Annual Nitrogen Deposition Using AERMOD with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.119 0.016 0.009 0.002 0.146 
Coyote Lake  0.038 0.002 0.003 0.001 0.045 
San Martin/Hayes Valley  0.069 0.006 0.013 0.004 0.091 
Hale Avenue  0.087 0.008 0.018 0.006 0.119 
Kirby Landfill Easement  0.127 0.004 0.012 0.002 0.144 
Kalana Avenue 2  0.078 0.013 0.011 0.004 0.106 
Kalana Avenue 4  0.074 0.017 0.010 0.004 0.105 
Calero Reservoir  0.026 0.019 0.004 0.002 0.050 
Santa Teresa North  0.037 0.058 0.006 0.008 0.109 
Silver Creek Hills Central  0.144 0.021 0.012 0.003 0.181 
Santa Teresa Main  0.058 0.035 0.008 0.005 0.107 
Tulare Hill  0.068 0.036 0.010 0.007 0.122 
Pound Site 0.161 0.009 0.017 0.003 0.189 
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Figure E-18. Percent Differences in Simulated Annual Nitrogen Deposition between the AERMOD 
Simulation and the CAL3QHCR Simulation with 2005 Emissions Levels Averaged over Three 
Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and due to Deposition of NO2 and 
Nitric Acid 
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Including the effects of nitric acid conversion increases the estimated dry 
deposition of nitrogen in the AERMOD simulation results (See Figure E-19 and 
Table E-15). Estimated deposition is increased at each roadway and each 
receptor. Deposition estimates from AERMOD show somewhat more similarity 
to the CAL3QHCR than when only NO2 deposition is considered. The maximum 
simulated deposition at any receptor is greater than 0.2 kg-N/ha/y. 
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Figure E-19. Simulated Annual Nitrogen Deposition Using AERMOD with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and Nitric Acid 
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Table E-15. Simulated Annual Nitrogen Deposition Using AERMOD with 2005 Emissions Levels 
Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and Nitric Acid 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.163 0.020 0.013 0.003 0.200 
Coyote Lake  0.055 0.003 0.005 0.001 0.064 
San Martin/Hayes Valley  0.130 0.012 0.024 0.007 0.173 
Hale Avenue  0.161 0.015 0.031 0.010 0.217 
Kirby Landfill Easement  0.175 0.006 0.016 0.002 0.198 
Kalana Avenue 2  0.146 0.025 0.019 0.007 0.197 
Kalana Avenue 4  0.139 0.032 0.017 0.007 0.195 
Calero Reservoir  0.044 0.035 0.007 0.003 0.089 
Santa Teresa North  0.060 0.108 0.011 0.014 0.193 
Silver Creek Hills Central  0.209 0.026 0.017 0.004 0.256 
Santa Teresa Main  0.106 0.065 0.015 0.010 0.195 
Tulare Hill  0.126 0.065 0.019 0.012 0.222 
Pound Site 0.226 0.012 0.023 0.003 0.264 

 

The simulated deposition for 2030 using AERMOD are again higher at many 
sites than using CAL3QHCR for Highway 101 (see Figure E-20 and Table E-16). 
A few sites, however, have higher simulated values using CAL3QHCR than 
using AERMOD for the smaller roadways. Including nitric acid deposition 
increases the deposition estimates from AERMOD (see Figure E-21 and Table E-
17). With only a few exceptions, the simulated values from the two models are 
more similar when nitric acid deposition is included. The maximum simulated 
deposition using AERMOD with 2030 emissions and including nitric acid is 
greater than 0.35 kg-N/ha/y. 
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Figure E-20. Simulated Annual Nitrogen Deposition using AERMOD with Emissions Levels extrapolated 
to 2030 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 

0.00 0.10 0.20 0.30 0.40 0.50 0.60

Pound Site

Tulare Hill 

Santa Teresa Main 

Silver Creek Hills Central 

Santa Teresa North 

Calero Reservoir 

Kalana Avenue 4 

Kalana Avenue 2 

Kirby Landfill Easement 

Hale Avenue 

San Martin/Hayes Valley 

Coyote Lake 

Silver Creek Hills North

kg-N/ha/y

101
85
Monterey Hwy
Santa Teresa Blvd

 
 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-51 
August 2012 

 
05489.05 

 

Table E-16. Simulated Annual Nitrogen Deposition using AERMOD with Emissions Levels extrapolated to 
2030 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.182 0.025 0.023 0.020 0.250 
Coyote Lake  0.060 0.003 0.008 0.007 0.080 
San Martin/Hayes Valley  0.112 0.010 0.029 0.058 0.209 
Hale Avenue  0.141 0.013 0.041 0.069 0.263 
Kirby Landfill Easement  0.213 0.006 0.027 0.021 0.266 
Kalana Avenue 2  0.125 0.022 0.029 0.053 0.228 
Kalana Avenue 4  0.118 0.028 0.027 0.042 0.214 
Calero Reservoir  0.039 0.030 0.009 0.010 0.088 
Santa Teresa North  0.056 0.093 0.015 0.031 0.195 
Silver Creek Hills Central  0.229 0.034 0.034 0.031 0.329 
Santa Teresa Main  0.090 0.056 0.021 0.033 0.200 
Tulare Hill  0.107 0.058 0.027 0.050 0.241 
Pound Site 0.263 0.014 0.043 0.035 0.355 
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Figure E-21. Simulated Annual Nitrogen Deposition Using AERMOD with 2030 Emissions Levels 
extrapolated to 2030 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of 
NO2 and Nitric Acid 
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Table E-17. Simulated Annual Nitrogen Deposition Using AERMOD with Emissions Levels extrapolated 
to 2030 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and 
Nitric Acid 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.251 0.033 0.033 0.029 0.345 
Coyote Lake  0.087 0.005 0.012 0.010 0.115 
San Martin/Hayes Valley  0.212 0.019 0.055 0.104 0.391 
Hale Avenue  0.259 0.024 0.071 0.122 0.476 
Kirby Landfill Easement  0.293 0.009 0.036 0.027 0.365 
Kalana Avenue 2  0.233 0.040 0.052 0.093 0.417 
Kalana Avenue 4  0.220 0.051 0.048 0.073 0.391 
Calero Reservoir  0.066 0.056 0.016 0.016 0.154 
Santa Teresa North  0.089 0.172 0.026 0.056 0.343 
Silver Creek Hills Central  0.329 0.042 0.047 0.042 0.460 
Santa Teresa Main  0.163 0.103 0.037 0.056 0.359 
Tulare Hill  0.195 0.104 0.048 0.086 0.434 
Pound Site 0.367 0.019 0.058 0.046 0.490 

 

The simulations using emissions extrapolated to 2060 result in the greatest 
increases for Santa Teresa Blvd. Maximum simulated deposition due to Santa 
Teresa Blvd. using AERMOD with these emissions is greater than 1.0 kg-N/ha/y 
(see Figure E-22 and Table E-18). (Please note the change in scale for the 2060 
plots.) When deposition of nitric acid is included, the simulated deposition using 
AERMOD is considerably higher for Santa Teresa Blvd. than the CAL3QHCR 
simulations, reaching a maximum of more than 1.9 kg-N/ha/y (see Figure E-23 
and Table E-19). The CAL3QHCR simulation results are higher for the next 
most important roadway in 2060, Highway 101. The reader is once again 
cautioned that the extrapolation of the emissions to 2060 may not be valid. 
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Figure E-22. Simulated Annual Nitrogen Deposition Using AERMOD with Emissions Levels extrapolated 
to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 
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Table E-18. Simulated Annual Nitrogen Deposition Using AERMOD with 2060 Emissions Levels 
extrapolated to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of 
NO2 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.335 0.048 0.072 0.210 0.665 
Coyote Lake  0.114 0.006 0.025 0.112 0.258 
San Martin/Hayes Valley  0.218 0.019 0.081 1.092 1.409 
Hale Avenue  0.274 0.025 0.111 1.028 1.438 
Kirby Landfill Easement  0.428 0.012 0.073 0.333 0.847 
Kalana Avenue 2  0.240 0.041 0.092 0.864 1.237 
Kalana Avenue 4  0.224 0.053 0.088 0.543 0.908 
Calero Reservoir  0.072 0.057 0.026 0.063 0.218 
Santa Teresa North  0.101 0.179 0.042 0.150 0.471 
Silver Creek Hills Central  0.437 0.065 0.115 0.366 0.984 
Santa Teresa Main  0.167 0.108 0.062 0.240 0.578 
Tulare Hill  0.201 0.111 0.082 0.430 0.824 
Pound Site 0.515 0.027 0.133 0.579 1.254 
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Figure E-23. Simulated Annual Nitrogen Deposition Using AERMOD with Emissions Levels extrapolated 
to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and 
Nitric Acid 
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Table E-19. Simulated Annual Nitrogen Deposition Using AERMOD with Emissions Levels extrapolated 
to 2060 Averaged over Three Meteorological Years (2005, 2006, 2007) due to Deposition of NO2 and 
Nitric Acid 

Site From US 101 From SR 85 
From Monterey 

Hwy 
From Santa 
Teresa Blvd Total 

Silver Creek Hills North 0.463 0.062 0.101 0.319 0.945 
Coyote Lake  0.164 0.010 0.037 0.151 0.363 
San Martin/Hayes Valley  0.415 0.037 0.153 1.932 2.537 
Hale Avenue  0.501 0.045 0.196 1.775 2.517 
Kirby Landfill Easement  0.586 0.017 0.100 0.441 1.144 
Kalana Avenue 2  0.445 0.077 0.169 1.487 2.177 
Kalana Avenue 4  0.416 0.098 0.160 0.917 1.591 
Calero Reservoir  0.120 0.108 0.044 0.099 0.371 
Santa Teresa North  0.161 0.330 0.071 0.256 0.818 
Silver Creek Hills Central  0.621 0.081 0.156 0.526 1.384 
Santa Teresa Main  0.300 0.198 0.109 0.390 0.997 
Tulare Hill  0.364 0.200 0.145 0.733 1.442 
Pound Site 0.715 0.037 0.176 0.772 1.699 

 

Summaries of the overall deposition simulated in the AERMOD simulations for 
the Hale Avenue, Silver Creek Hills Central, Santa Teresa Main, and Pound Site 
habitat areas are shown in Figures E-24a–d. Overall deposition is in general 
slightly higher than the simulated values from the CAL3QHCR simulations. 
There is, however, a larger increase in the AERMOD simulations due to the 
increase in traffic in the southern part of the domain than was predicted by the 
CAL3QHCR simulations. In the AERMOD simulations, the contributions to 
deposition at the Hale Avenue site from the simulated roadways are estimated to 
increase by a factor of more than 10 using the extrapolated 2060 emissions 
relative to the base year emissions. 
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Figures E-24a–d. Deposition Simulated Using AERMOD at Selected Habitat 
Sites for All Emissions Years, Including Deposition due to NO2 and Nitric Acid 
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(24b) Silver Creek Hills Central 
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(24c) Santa Teresa Main 
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(24d) Pound Site 
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Summary of Gaussian Modeling Results 
Two Gaussian models were applied: CAL3QHCR and AERMOD. Nitrogen 
deposition was calculated from the CAL3QHCR results using deposition 
velocities derived from AERMOD. AERMOD simulations included dry 
deposition. For both models, an additional calculation was made to estimate the 
effects of nitric acid formation on nitrogen deposition. The two Gaussian models 
produce deposition estimates that are of the same order of magnitude. Maximum 
deposition from Highway 101 is estimated to be on the order of 0.1 kg-N/ha/y to 
0.2 kg-N/ha/y using 2005 emissions. Using emissions extrapolated to the future, 
estimated deposition is projected to increase considerably, particularly for the 
currently less traveled roadways. Nitrogen deposition estimates larger than 
0.5 kg-N/ha/y were simulated for several roadway receptor combinations using 
future-year emissions. Ammonia deposition was not simulated using the 
Gaussian models. Given the nature of Gaussian models, the ammonia deposition 
will be (to the first order) a linear multiplier of the NO2 results. However, the 
higher deposition velocity of NH3 may lead to sharp roadside gradients. Areas 
close to US 101 in particular may be subject to larger deposition due to the 
effects of ammonia. NOX deposition for the Coyote Ridge area may be inferred 
from the results for Pound Site and for Kirby Landfill. Note that these results 
include only the mobile source contribution from the highways modeled and do 
not represent overall deposition. Note also that these estimates include only 
deposition resulting from NOX emissions and do not include ammonia 
deposition. 

For particular roadways and emissions years, one or the other model may 
produce higher estimated deposition, but both models produce estimates 
substantially lower than the estimate from the ambient calculation and the 
CMAQ modeling estimates in the following section (on the order of 6 kg-
N/ha/y). 
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CMAQ Modeling 
This section describes the application of the CMAQ model to simulate nitrogen 
deposition in the study area. The CMAQ model is an EPA recommended model 
for regulatory air applications and includes state-of-the-science algorithms for 
transport, chemistry, deposition, particulate formation, and other atmospheric 
processes. CMAQ is a data intensive modeling system that requires vastly greater 
resources to run than the Gaussian models used in the previous sections. 
Application of CMAQ requires considerable specialized expertise. 

Source Apportionment Methodology 

ICF has recently enhanced the CMAQ model to include source attribution 
capabilities for ozone and particulate matter with the implementation of the 
Oxidant and Precursor Tagging Methodology (OPTM) and the PPTM. The 
tagging methods are designed to provide detailed, quantitative information about 
the contribution of selected sources, source categories, and/or source regions to 
simulated ozone and particulate matter 2.5 microns in diameter or less (PM2.5) 
concentrations, respectively. Emissions of precursor pollutants from selected 
sources, source categories, or source regions are numerically tagged (i.e., 
labeled) and then independently tracked throughout a simulation. The 
contribution from each tag to the resulting simulated concentration of ozone, 
PM2.5, or any of the PM2.5 component species for any given location within the 
CMAQ modeling domain can be quantified. By tracking the emissions from 
selected sources or source locations, the methodology also provides information 
on the fate of the emissions from these sources, including the contribution of 
each tagged source to deposition. 

The tagging methodology differs from the use of air quality model sensitivity 
simulations in which the emissions are modified or eliminated (zeroed-out). 
Sensitivity simulations typically provide information about the effects of changes 
in the emissions on the simulation results. In contrast, tagging provides 
information about the contribution of the emissions from the tagged sources, 
relative to the unmodified simulated conditions. Identifying and quantifying 
source contributions from certain sources or source sectors can inform air quality 
planning and aid the identification of effective control strategies. 

Applying CMAQ with PPTM provides the same estimate as a standard PPTM 
run for the overall concentration of each species, but in addition the amount of 
nitrogen originating from each tagged emissions source or category can be 
derived from the model outputs. For instance, the amount of nitrogen associated 
with motor vehicle emissions could be ascertained by setting up a tag of mobile 
source emissions. 

PPTM is implemented in CMAQ with a level of detail consistent with the model. 
PPTM tracks individual species, taking into account different particle size modes 
and tracking changes at the process and subprocess level. For example, PPTM 
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has a separate tracer (or tag) for each nitrogen species (e.g., NO, NO2, NO3, 
N2O5) and each is advected as a separate species using the model algorithms. For 
sulfate, PPTM tracks each specific change in sulfate due to, for instance, the 
reaction sulfur dioxide (SO2) with OH in the gas phase or the reaction with 
peroxide or ozone in the aqueous phase. PPTM tracks the changes separately for 
Aitken mode and accumulation mode aerosols. The level of detail is similar for 
all particulate matter components. 

In this study, CMAQ/PPTM was used to quantify the contributions from selected 
source regions, which consist primarily of Santa Clara County and other 
neighboring San Francisco Bay Area (Bay Area) counties, to simulated 
deposition of nitrogen species to sensitive habitat areas in Santa Clara County. 

Within the CMAQ model, PPTM requires the addition of duplicate model species 
variables for each source, source category, or source region that is to be tagged. 
The duplicated species may include PM-related sulfur, nitrogen, and secondary 
organic compounds, as well as primary organic carbon, elemental carbon, and 
other inorganic particulates. The tagged species have the same properties and are 
subjected to the same processes (e.g., advection, chemical transformation, 
deposition) as the actual (or base) species. For this study, the tagged species 
included all nitrogen species. 

CMAQ numerically simulates the physical processes that determine the 
magnitude, temporal variation, and spatial distribution of the concentrations of 
each particulate species, including each tagged species. The simulation processes 
include advection, dispersion (or turbulent mixing), chemical transformation, 
cloud processes, and wet and dry deposition. 

At each time step in the simulation, calculations are performed for the base 
species and the tagged species. Because the tagged species are separate from the 
base species, tagging does not alter or affect the base simulation results. The 
effects of linear processes, such as advection and dry deposition, are calculated 
directly for all tagged species. Potentially nonlinear processes, such as gas-phase 
chemistry, aqueous chemistry, and particle dynamics are calculated for the 
overall (or base) species and apportioned to the tagged species. The results for 
the tagged species are not normalized to ensure that the sum of the tagged species 
equals the total. Thus, the difference between the sum of all tags and the overall 
concentration gives an estimate of the numerical uncertainty in the contribution 
estimates. The tagged species are included as additional species in the model 
output files. A discussion of how PPTM is applied for each species and 
simulation process is provided in the user’s guide (Douglas et al. 2007). 

Modeling Databases 

The habitat areas of interest in this study are located within an area of 
approximately 400 km2. In order to distinguish the effects of sources local to the 
habitat areas from sources outside that area, a modeling database with a 
resolution on the order of 4 km is desirable. Databases with resolution more 
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resolved than 4 km are not available for this area. Resolution coarser than 4 km 
would make it difficult to resolve the area of interest and the emissions within 
that area. The identification of individual highways such as US 101 within the 
area surrounding the habitat is not attempted with the CMAQ modeling. The 
organization of emissions used in the CMAQ modeling does not allow the ready 
identification of individual roadways. Roadways are tagged collectively within 
Santa Clara County and within sub-areas of Santa Clara County. The effects of 
individual nearby roadways have been estimated using Gaussian models (see 
Gaussian Modeling section above). 

CMAQ modeling databases for this study were acquired from CARB and from 
BAAQMD. The databases acquired from CARB included CMAQ-ready input 
files for an annual simulation of the year 2000 using a domain covering most of 
California. The results of this simulation were used solely to develop boundary 
conditions for a higher resolution simulation covering the Bay Area. 

The BAAQMD provided a recently developed emissions inventory for the Bay 
Area counties. This inventory allowed preparation of CMAQ emissions files at 4-
km resolution. For the portion of the modeling domain outside of Bay Area 
counties, emissions were derived from the model-ready files acquired from the 
CARB. Meteorological inputs for this domain were developed by CARB for a 
winter episode period covering December 17, 2000, through January 7, 2001, 
based on the California Regional PM10/PM2.5 Air Quality Study (CRPAQS) 
monitoring program. As a result of the limited availability of model-ready 
meteorological data, this was the only period modeled. A high-pressure system 
moved over central California late in the month of December. A front moved 
through during the period January 4–5, 2001. During the episode, therefore, the 
weather was dominated by high pressure. Winds were relatively light, and 
because it was winter, mixing heights were comparatively low. There was 
measurable rainfall in the San José area on only two days during the episode. The 
San José area is semi-arid and hence these conditions are fairly representative of 
average conditions in the area. Simulation of wet deposition is hindered by the 
lack of rainfall, but dry deposition is expected to dominate in this area due to the 
dry climate. Conversion of NOX to nitric acid would likely be more rapid during 
summer months, but mixing heights would be higher which would dilute 
emissions more rapidly. These effects would apply to all source categories 
similarly, however, so estimates of relative contributions to deposition would not 
be greatly altered by the simulation of a longer time period. The modeling 
domain is shown in Figure E-25. 
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Figure E-25. Modeling Domain for the CMAQ Simulations 

 
 

Emissions were prepared from the BAAQMD emissions inventory using 
standard emissions processing procedures and the SMOKE Modeling System5

                                                      
5 SMOKE is a standard processing package used for preparation of emissions for CMAQ and other Eulerian grid 
models. For more information, see www.cmascenter.org. 

. 
This processing provided emissions for the portion of the modeling domain made 
up of the Bay Area counties. Bay Area biogenic emissions were prepared using 
the BEIS3 processor. An emissions inventory consistent with the SMOKE 
software was not available for the rest of the modeling domain. Therefore, the 
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CMAQ model ready emissions files acquired from the CARB were used to 
define emissions in any grid cell outside of the Bay Area. 

Definition of Tags 

Tags were defined to calculate the deposition from local sources in Santa Clara 
County, sources in the remainder of Santa Clara County, neighboring counties, 
and elsewhere in the modeling domain. The specific definitions of the tags are as 
follows. 

Table E-20. Definition of Tags for Base-Year Modeling 

Tag Tag Description 

Tag 1 Anthropogenic emissions originating in San Mateo County. 

Tag 2 Anthropogenic emissions originating in Alameda County. 

Tag 3 Anthropogenic emissions originating in Contra Costa County. 

Tag 4 Anthropogenic emissions originating in San Francisco County. 

Tag 5 Anthropogenic emissions originating in other Bay Area counties (Marin, Napa, 
Sonoma, and Solano). 

Tag 6 Area source emissions for Santa Clara County originating in the Bay 
checkerspot butterfly habitat study area. (see Table E-9). 

Tag 7 Mobile source emissions (road and nonroad) for Santa Clara County 
originating in the Bay checkerspot butterfly habitat study area. 

Tag 8 Point source emissions for Santa Clara County originating in the Bay 
checkerspot butterfly habitat study area. 

Tag 9 Anthropogenic emissions for Santa Clara County originating outside of the 
Bay checkerspot butterfly habitat study area (i.e., Santa Clara County 
emissions not included in Tags 6 through 8). 

Tag 10 Initial and boundary concentrations for the 4-km modeling domain. 

Tag 11 Biogenic emissions originating in the 8 Bay Area counties. 

Tag 0 All emissions (anthropogenic and biogenic) for rest of the 4-km modeling 
domain not identified in tags 1–10. 

 

The emissions for each tagged category are summarized in Table E-21. Although 
several different gaseous and particulate species are listed in the table, only the 
nitrogen containing species (NOX, NH3, and the particulate nitrate fraction of 
PM2.5) were subject to the tagging treatment. For reference, the emissions 
originating in San José are presented in Table E-22. (These emissions can be 
compared to the emissions for 2030 which are presented in the future-year 
tagging section. See Table E-25 in that section.) 
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Table E-21. Emissions Summary for Base Year (Average Daily Emissions for the Episode Period) 

Tag Tag Description 
CO 

(tpd1) 
NOX 
(tpd) 

VOC 
(tpd) 

NH3 
(tpd) 

SO2 
(tpd) 

PM2.5 
(tpd) 

PMC 
(tpd) 

Tag 1 San Mateo County 244.7 71.4 45.8 6.4 11.9 9.0 10.2 
Tag 2 Alameda County 483.6 149.3 101.0 10.7 4.2 18.1 21.9 
Tag 3 Contra Costa County 397.5 93.8 95.9 10.7 23.4 22.1 16.5 
Tag 4 San Francisco County 182.4 54.3 40.8 4.7 5.4 6.6 8.7 
Tag 5 Other Bay Area Counties 

(Marin, Napa, Sonoma, and 
Solano) 

482.6 96.3 117.6 22.4 21.2 26.0 26.1 

Tag 6 Santa Clara County Area 
Source w/in study area 

34.2 3.8 28.7 4.3 0.1 8.6 13.7 

Tag 7 Santa Clara County Mobile 
Source w/in study area 

205.3 39.8 22.7 1.4 0.4 1.3 0.4 

Tag 8 Santa Clara County Point 
Source w/in study area 

2.4 1.6 2.7 3.7 0.1 0.5 0.1 

Tag 9 Santa Clara County,  
Non–Study Area 

333.6 70.8 65.3 8.3 1.6 10.6 12.5 

Tag11 Bay Area 9 Counties Biogenic 28.6 8.9 127.9 0.0 0.0 0.0 0.0 
Tag 0 Rest of Domain 8,693.1 1,971.1 1,724.6 569.9 123.5 665.9 1,626.8 
Total 11,088.0 2,561.1 2,373.0 642.4 191.8 768.8 1,736.9 
1 tpd = Total daily emissions in tons per day. 

 

Table E-22. Emissions Summary for Base Year (Average Daily Emissions for the Episode Period) for San 
José Sources 

Description 
CO 

(tpd1) 
NOX 
(tpd) 

VOC 
(tpd) 

NH3 
(tpd) 

SO2 
(tpd) 

PM2.5 
(tpd) 

PMC 
(tpd) 

San José Area Source 19.4 3.0 14.9 2.5 0.1 4.8 7.7 
San José Mobile Source 159.8 30.7 17.4 1.1 0.3 1.0 0.3 
San José Point Source 2.2 1.3 2.0 1.5 0.1 0.4 0.1 
1 tpd = Total daily emissions in tons per day. 

Simulation Results 

The simulated total nitrogen deposition (wet and dry combined) plot for the 
22-day episode from December 17, 2000, through January 7, 2001, is presented 
in Figure E-26. This display presents a portion of the Bay Area which does not 
include the entire 185-by-185 grid cell modeling domain. The distribution shows 
peaks in deposition around the urban areas in the domain, including the San José 
area in the southern part of the Bay Area. These results are generally consistent 
with results from other studies such as Tonnesen and others (2007). It must be 
kept in mind, however, that these studies used different emission inventories and 
meteorological data files. The modeling also covered different time periods. 
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Figure E-26. Simulated Total Nitrogen Deposition (Wet and Dry) for the 22-Day 
Episode December 17, 2000 through January 7, 2001 

 
 

The CMAQ simulation using PPTM provides estimates of the nitrogen 
deposition from each of the tagged sources of nitrogen listed in the previous 
section. Nitrogen deposition in all forms (ammonium, particulate nitrate, gaseous 
species such as NO, NO2, etc.) is included in the simulation, but, in the 
summaries provided here, species have been combined into overall total nitrogen. 
For the episode period simulated, the sources contributing to nitrogen deposition 
in the vicinity of Bay checkerspot butterfly habitats are summarized in Figure E-
27. It should be noted that because the resolution of the model run is 4 km, the 
summary does not provide a deposition estimate specifically for the habitat area 
but rather an average over a 16 km2 area that includes both habitat area and 
surroundings. In this case, we refer to the specific grid cell centered at latitude 
37.19 N and longitude 121.68 W, which is marked on the map by a pink square. 
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Figure E-27. Simulated Contributions from Tagged Sources of Nitrogen Deposition in the Vicinity of Bay 
Checkerspot Butterfly Habitat (grid cell at latitude 37.19 N and longitude 121.68 W) 

 
 

The simulated contributions to nitrogen deposition are spread across many 
different source categories, but the most important category is mobile source 
emissions in the vicinity of the habitat areas, contributing almost one-third of the 
total nitrogen deposition. Other source categories in the vicinity of the habitat 
also contribute to the total, with 13% coming from area sources within about 
20 km of the habitat and 3% from point sources within about 20 km of the 
habitat. Sources in the remainder of Santa Clara County other than those near the 
habitat area contribute another 17% to the total nitrogen deposition. When all 
sources in Santa Clara County are considered, therefore, more than 60% of the 
total nitrogen deposition is accounted for. 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-68 
August 2012 

 
05489.05 

 

Of the sources outside of Santa Clara County, the largest contributor at 20% is 
the tag representing sources in the modeling domain that are not in one of the 
Bay Area counties. This tag includes emissions from most of California (other 
than the Bay Area counties) except for a portion of southern California. This tag 
also includes a portion of Nevada. 

Bay Area counties other than Santa Clara also contribute to nitrogen deposition 
in the habitat area. The contributions range from less than 1% (northern Bay Area 
counties are tagged collectively as other Bay Area counties) to 6% for Alameda 
County in this episodic simulation. Each of the other tagged counties (San 
Francisco, San Mateo, and Contra Costa) contributes 1–2% of the nitrogen 
deposition. The contributions simulated here for these individual counties could 
be dependent on the meteorological conditions during the episode that was 
simulated, and the relative contributions among these counties might vary for 
other time periods. 

Figure E-28 shows the breakdown between simulated wet and dry deposition of 
nitrogen in the vicinity of the habitats. Deposition is dominated by dry 
deposition, which is consistent with the observed rainfall data during the episode 
period. Only two days during the episode had measurable rainfall. Annual 
deposition would likely be dominated by dry deposition, so the limited rainfall is 
not detrimental to our interpretation of the contributors to nitrogen deposition. 
Tonnesen et al. (2007) conducted annual CMAQ modeling that included the San 
José area. Tonnesen’s simulations indicate annual dry deposition of between 
47 and 811 kg-N/ha/y with less than 2 kg-N/ha/y of wet deposition. Monthly 
plots presented in their reports show a ratio of dry to wet deposition of at least 
4:1 in January and at least 10:1 in July. 

Figure E-28. Relative Contributions of Wet and Dry Deposition to the Total 
Nitrogen Deposition in the Vicinity of Bay Checkerspot Butterfly Habitat 
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The simulated contribution of various species to total nitrogen deposition in the 
vicinity of the habitats is summarized in Figure E-29. Nearly half of the 
deposition is from nitrate (including both particulate nitrate and nitric acid) with 
about 10% from ammonium. The remainder comes from other nitrogen species 
such as gaseous dry deposition of NO and NO2. 

Figure E-29. Simulated Contributions of Species to Total Nitrogen Deposition in 
the Vicinity of Bay Checkerspot Butterfly Habitat 

 
 

Because this is an episodic simulation, it does not directly provide an estimate of 
annual total nitrogen deposition. For the episode period (22 days), the simulated 
nitrogen deposition in the vicinity of the habitats is 0.40 kg-N/ha. In order to 
compare to other studies, we can scale this to a per annum figure by multiplying 
by the ratio of the number of days in a year to the 22 days in our simulation. This 
scaling yields an estimate of 6.6 kg-N/ha/y for the 16 km2 area around Coyote 
Ridge. Other modeling estimates of deposition in the area such as Impacts of 
Nitrogen Deposition on California Ecosystems and Biodiversity (Weiss 2006), 
which conducted CMAQ modeling at 36-km resolution, present annual 
deposition estimates of a similar magnitude (6 kg-N/ha/y in the South Bay). The 
annual estimate of 6.6 kg-N/ha/y is also consistent with the estimate made on 
page 25 (5.9–6.4 kg-N/ha/y) in the section on Gaussian modeling based on 
current ambient NO2 concentrations in the San José area. As noted above, the 4-
km resolution CMAQ modeling by Tonnesen et al. (2007) showed nitrogen 
deposition in the range of 7–11 kg-N/ha/y. 

Future-Year Simulations 

Projections were made for two future years for simulation with CMAQ: 2035 and 
2060. The year 2035 was used because that is farthest out that the Association of 
Bay Area Governments projects population growth in the study area and the Bay 
Area. The year 2060 was used as the estimate of the end of the permit term for 
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the Santa Clara Valley Habitat Plan. The year 2060 thus represents the final 
“build out” in the study area of urban and rural development covered by the 
Habitat Plan. 

Extrapolations of emissions were made for each of the Bay Area counties, for 
Santa Clara County minus the study area, for the San José area, and for the study 
area minus the San José area based on projected population growth. Projected 
population growth for 2035 for the each of the counties and for the San José area 
(includes the San José sphere of influence) was taken from the Association of 
Bay Area Governments Projections 2007: Forecasts for the San Francisco Bay 
Area to the Year 2035 (Association of Bay Area Governments 2006). Projected 
population growth for the study area was derived from census tract-level data 
provided by the Association of Bay Area Governments Projections 2007 data. 
Tracts that fell entirely within the study area were fully included, and tracts that 
fell partially inside the study area were divided proportional to the amount of 
tract falling within the study area. Population projections for Santa Clara County 
minus the study area and for the study area minus the San José area were derived 
by subtraction of the study area population from the total population of Santa 
Clara County and by subtraction of the San José area from the study area 
population, respectively. All 2060 populations were calculated by identifying the 
annual average rate of population change from 2010 to 2035 and extrapolating 
out to 2060. The assumed growth projections are shown in Table E-23. 

Table E-23. Growth Factors for Bay Area Counties Used to Extrapolate 
Emissions to 2035 and 2060 

County 2035 Growth Factor 2060 Growth Factor 
Alameda 1.34 1.60 
Contra Costa 1.37 1.62 
Marin 1.14 1.24 
Napa 1.25 1.38 
San Francisco 1.23 1.42 
San Mateo 1.22 1.39 
Solano 1.48 1.82 
Sonoma 1.24 1.37 
Santa Clara County Minus Study Area 1.29 1.50 
San José Projection 1.51 1.90 
Study Area Minus San José 1.34 1.45 
Source for 2035 projections: Association of Bay Area Governments 2006. 
 

Tthe area and mobile sources within each county were extrapolated. Point source 
growth was not projected because the supply of increased power demands due to 
factors such as population growth and increases in industrial activity would not 
necessarily be distributed proportionally to the increases in population. In 
addition, point sources were already estimated to be one of the smaller 
contributors to nitrogen deposition compared to mobile and area sources. 
Because a detailed emissions inventory outside of the Bay Area was not 
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available, projections were not made for other areas of the domain. The 
emissions outside of the Bay Area therefore remain at the base level in the future-
year simulations. For this reason, and because the mobile source and area source 
projections do not take into account improvements in emissions control 
technologies or regulatory actions, the contributions estimated in this analysis 
may overestimate the role of local area and local mobile sources in the future. It 
is not clear whether overestimates of local increases in the total future nitrogen 
deposition might be offset by underestimates of increases due to sources outside 
of the Bay Area. 

The tags for the future-year simulations were redefined in order to differentiate 
San José from the remainder of Santa Clara County. The tags used in the future-
year simulations are shown below. 

Table E-24. Tag Definitions for Future-Year (2035 and 2060) Simulations 

Tag Tag Description 

Tag 1 Anthropogenic emissions originating in San Mateo County. 

Tag 2 Anthropogenic emissions originating in Alameda County. 

Tag 3 Anthropogenic emissions originating in Contra Costa County. 

Tag 4 Anthropogenic emissions originating in San Francisco County. 

Tag 5 Anthropogenic emissions originating in other Bay Area counties (Marin, Napa, 
Sonoma, and Solano). 

Tag 6 Area source emissions originating in San José area. 

Tag 7 Mobile source emissions (road and nonroad) originating in San José area. 

Tag 8 Point source emissions originating in San José area. 

Tag 9 Anthropogenic emissions originating in Santa Clara County minus study area. 

Tag 10 Area source emissions originating in (non–San José) study area. 

Tag 11 Biogenic emissions originating in Bay Area counties. 

Tag 12 Mobile source emissions (road and nonroad) originating in (non–San José) 
study area. 

Tag 13 Point source emissions originating in (non–San José) study area. 

Tag 14 Initial and boundary concentrations for the 4-km modeling domain. 

Tag 0 Emissions (anthropogenic and biogenic) for rest of the 4-km modeling domain. 
 

The extrapolated future-year emissions are summarized in Tables E-25 and E-26 
for 2035 and 2060, respectively. 
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Table E-25. Emissions Summary for 2035 (Average Daily Emissions for the Episode Period) 

Tag Tag Description 
CO 

(tpd) 
NOX 
(tpd) 

VOC 
(tpd) 

NH3 
(tpd) 

SO2 
(tpd) 

PM2.5 
(tpd) 

PMC 
(tpd) 

Tag 1 San Mateo County 298.0 86.8 55.2 7.7 14.5 10.9 12.5 
Tag 2 Alameda County 648.3 199.0 132.6 14.2 5.3 23.8 29.2 
Tag 3 Contra Costa County 541.4 121.9 126.9 13.9 24.1 29.0 22.4 
Tag 4 San Francisco County 224.4 66.4 49.9 5.8 6.6 8.1 10.7 
Tag 5 Other Bay Area Counties 

(Marin, Napa, Sonoma, and 
Solano) 

614.1 123.0 169.1 27.4 22.0 32.7 34.0 

Tag 6 San José Area Source 29.2 4.5 22.5 3.8 0.1 7.2 11.6 
Tag 7 San José Mobile Source 241.4 46.3 26.3 1.6 0.4 1.5 0.5 
Tag 8 San José Point Source 2.2 1.3 2.0 1.5 0.1 0.4 0.1 
Tag 9 San Clara Non–Study Area 425.6 89.3 82.9 10.0 1.8 13.5 16.0 
Tag 10 Non–San José Area Source 19.8 1.1 18.4 2.4 0.1 5.1 8.1 
Tag 12 Non–San José Mobile Source 60.9 12.2 7.1 0.4 0.1 0.4 0.1 
Tag 13 Non–San José Point Source 0.2 0.3 0.7 2.2 0.0 0.1 0.0 
Tag11 Bay Area 9 Counties Biogenic 28.6 8.9 127.9 0.0 0.0 0.0 0.0 
Tag 0 Rest of Domain 8,693.1 1,971.1 1,724.6 569.9 123.5 665.9 1,626.8 
Total  11,827.2 2,732.0 2,546.1 660.7 198.6 798.7 1,771.9 

 

Table E-26. Emissions Summary for 2060 (Average Daily Emissions for the Episode Period) 

Tag Tag Description 
CO 

(tpd) 
NOX 
(tpd) 

VOC 
(tpd) 

NH3 
(tpd) 

SO2 
(tpd) 

PM2.5 
(tpd) 

PMC 
(tpd) 

Tag 1 San Mateo County 339.5 98.8 62.5 8.7 16.5 12.3 14.2 
Tag 2 Alameda County 770.5 235.9 156.1 16.7 6.1 28.1 34.6 
Tag 3 Contra Costa County 638.9 140.9 147.9 16.1 24.5 33.7 26.4 
Tag 4 San Francisco County 259.0 76.3 57.4 6.6 7.6 9.3 12.4 
Tag 5 Other Bay Area Counties 

(Marin, Napa, Sonoma, and 
Solano) 

694.4 139.7 190.3 30.5 22.6 36.8 38.9 

Tag 6 San José Area Source 36.7 5.6 28.2 4.8 0.2 9.1 14.6 
Tag 7 San José Mobile Source 303.1 58.2 33.0 2.0 0.5 1.9 0.6 
Tag 8 San José Point Source 2.2 1.3 2.0 1.5 0.1 0.4 0.1 
Tag 9 San Clara Non–Study Area 495.4 103.4 96.2 11.3 2.0 15.6 18.6 
Tag 10 Non–San José Area Source 21.5 1.2 20.0 2.6 0.1 5.5 8.8 
Tag 12 Non–San José Mobile Source 66.1 13.2 7.7 0.4 0.1 0.5 0.1 
Tag 13 Non–San José Point Source 0.2 0.3 0.7 2.2 0.0 0.1 0.0 
Tag11 Bay Area 9 Counties Biogenic 28.6 8.9 127.9 0.0 0.0 0.0 0.0 
Tag 0 Rest of Domain 8,693.1 1,971.1 1,724.6 569.9 123.5 665.9 1,626.8 
Total  12,349.3 2,854.8 2,654.7 673.2 203.7 819.2 1,796.1 
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The overall simulated nitrogen deposition for the future simulations is displayed 
in Figure E-30 for 2035 and Figure E-31 for 2060. Note the increases in 
deposition in the Bay Area counties relative to the base simulation in Figure E-
32. Deposition in other portions of the domain is relatively unaffected by the 
changes in Bay Area emissions. 

Figure E-30. Simulated Total Nitrogen Deposition (Wet and Dry) for the 22-Day 
Episode December 17, 2000 through January 7, 2001 Using Bay Area Emissions 
Extrapolated to 2035 
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Figure E-31. Simulated Total Nitrogen Deposition (Wet and Dry) for the 22-Day 
Episode December 17, 2000 through January 7, 2001 Using Bay Area Emissions 
Extrapolated to 2060 

 
 

For the episode period (22 days), the simulated nitrogen deposition in the vicinity 
of the habitats is 0.50 kg-N/ha in the 2035 simulation and 0.58 kg-N/ha in the 
2060 simulation. These represent 25% and 45% increases relative to the base 
year. Scaled to per annum figures, these give 8.3 kg-N/ha/y in 2035 and 9.6 kg-
N/ha/y in 2060. 

Simulated contributions from the projected source categories in Santa Clara 
County to deposition are summarized in Figure E-32 for the base year (2005), 
2035, and 2060. Deposition from each of the projected categories increases by 
about 30% in 2035 relative to the base and by about 50% in 2060 relative to the 
base. These increases are consistent with the extrapolated increases in emissions 
for these categories of sources. Similarly, the Bay Area counties other than Santa 
Clara (see Figure E-33) show increases in deposition in proportion to the 
increases in emissions. 

In the base-year simulation, Santa Clara County sources within the study 
contributed 46% of the nitrogen deposition. This contribution increases to 49% in 
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2035 and 51% in 2060. The contributions from other Bay Area counties remain 
at about the same percentages as in the base year, while the percent contribution 
from sources outside of the Bay Area decreases to about 15% by 2060. Note that 
no growth was estimated for emissions outside of the Bay Area, so given the 
increase in Bay Area emissions, the relative contribution from sources outside the 
Bay Area would go down. It is therefore not known if these other sources would 
keep pace with the growth in Bay Area counties or not. 

Figure E-32. Simulated Contributions from Tagged Sources to Nitrogen 
Deposition in the Vicinity of the Santa Clara County Bay Checkerspot Butterfly 
Habitat for the Santa Clara County Emission Categories (kg-N/ha/day) 
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Figure E-33. Simulated Contributions from Tagged Sources to Nitrogen 
Deposition in the Vicinity of the Santa Clara County Bay Checkerspot Butterfly 
Habitat for the tagged Bay Area counties (kg-N/ha for the 22-Day Episode 
Period) 
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The tags included in the base year simulation did not treat San José sources 
separately from other sources. In the future-year simulations, tags were added to 
separate San José emissions from other Santa Clara County emissions within the 
study area. The simulated contributions of these separate categories of sources 
are presented in Figure E-34. San José area sources, point sources and mobile 
sources combined, account for 57% of the nitrogen deposition within the Santa 
Clara County share of deposition. Of all nitrogen deposition sources (inside and 
outside Santa Clara County), San José point and mobile sources account for 38% 
of nitrogen deposition in 2035. Other areas within the study area account for 16% 
of the nitrogen deposition while the portion of Santa Clara County outside of the 
study area accounts for 27% of the nitrogen deposition. These relative 
contributions remain essentially unchanged in the 2060 simulation. 

Figure E-34. Simulated Relative Contributions from Separate Santa Clara Source Categories to the 
Santa Clara County Share of Nitrogen Deposition in 20356

 

 

 

                                                      
6 Impacts on nitrogen deposition from Morgan Hill and Gilroy were not explicitly identified in our modeling, but are 
part of the contribution referred to as the remainder of Santa Clara County. See discussion on p. 68 regarding 
impacts from these cities. 
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The relative contribution of wet versus dry deposition and from various species is 
similar in the future-year simulations relative to the base-year simulations 
(Figures E-35 through E-38). This is to be expected because the relative 
contributions of wet and dry deposition is driven by meteorological conditions 
during the period simulated. The distribution among species in the emissions files 
would be relatively unchanged in the future-year simulations because emissions 
of all species were extrapolated based on the same factors. 

Figure E-35. Relative Contributions of Wet and Dry Deposition to the Total 
Nitrogen Deposition in the Vicinity of the Santa Clara County Bay Checkerspot 
Butterfly Habitat in the 2035 Simulation 

 
 

Figure E-36. Relative Contributions of Wet and Dry Deposition to the Total 
Nitrogen Deposition in the Vicinity of the Santa Clara County Bay Checkerspot 
Butterfly Habitat in the 2060 Simulation 
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Figure E-37. Simulated Contributions of Species to Total Nitrogen Deposition in 
the Vicinity of the Santa Clara County Bay Checkerspot Butterfly Habitat in the 
2035 Simulation 

 
 

Figure E-38. Simulated Contributions of Species to Total Nitrogen Deposition in 
the Vicinity of the Santa Clara County Bay Checkerspot Butterfly Habitat in the 
2060 Simulation 
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chemical form of nitrogen they emit, as well as on meteorological conditions 
(e.g., prevailing wind direction, precipitation), topography, and vegetation 
structure. The location, amount, and type of nitrogen emissions in the study area 
in the future are difficult to predict and characterize because of the complex 
combination of additional point and mobile emission sources that will result from 
urban and rural development and road construction under the Habitat Plan. An 
important example is the uncertainty of additional automobile emissions, which 
would be the primary source of new nitrogen deposition in the study area as a 
result of covered activities. 

Emissions per vehicle can be expected to decrease over time as technology and 
emissions standards improve. However, the amount of this reduction is difficult 
to estimate because technological improvements are uncertain and may have 
unexpected effects. For example, the introduction of three-way catalytic 
converters in automobiles has reduced overall emissions of NOX, but has 
increased emissions of NH3, which has a higher deposition velocity and shorter 
transport range than NOX (CH2M Hill 2004). The reader must bear in mind that 
the future year simulations reported here used emissions that were extrapolated 
from the base year without taking into account the expected improvements in 
motor vehicle emission control technologies, but also without the postulated, 
accompanying increase in ammonia emissions. 

In addition to the uncertainties associated with the amount of nitrogen deposition 
that will occur as a result of covered activities, there is uncertainty associated 
with the degree of impact on covered species. Although it is clear that elevated 
rates of nitrogen deposition degrade serpentine communities, it is not clear to 
what extent the incremental addition of nitrogen over current levels will affect 
these communities and, ultimately, populations of covered species (Weiss 2006). 

The CMAQ modeling reported here used a comparatively short time period. 
However, this time period is fairly representative of the average conditions in the 
area. In addition, use of a longer time period would not be likely to greatly alter 
the relative contributions of sources to nitrogen deposition. 

The modeling analyses conducted here rely on established models that have been 
reviewed by the scientific community and evaluated in numerous applications in 
the past. Nevertheless, the representation of physical and chemical processes in 
the models can only be as good as current scientific understanding and may 
include unknown errors or shortcomings. In addition, the models rely on 
estimates of emissions, meteorological simulations, and limited sets of 
meteorological measurements as input data. As noted above, these 
meteorological and emissions estimates include some uncertainty. In this study, 
however, the model results were not used in an absolute sense to determine 
nitrogen deposition. Rather, we have used the models in a relative sense to assess 
the portion of the nitrogen deposition that is attributable to various categories of 
sources and the relative increase in nitrogen deposition that might be expected 
due to growth. 
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Conclusions 
In this study we have used several modeling approaches in order to estimate 
nitrogen deposition to the Bay checkerspot butterfly habitat area. Deposition 
based on the line source modeling can only provide estimates of deposition from 
the highways that were modeled. Estimates based on observed data includes 
contributions from all sources, but, since the monitors considered are not at 
habitat locations, the estimates may not be representative for specific habitats. 
Estimates based on CMAQ include all sources but are averaged over an area that 
includes both habitat areas and non-habitat areas. Estimates of overall deposition 
based on observations of NO2 concentration and modeling using CMAQ both 
give estimates of total nitrogen deposition of about 6 kg-N/ha/y, which is 
consistent with other studies such as Weiss (2006). Modeling with CMAQ also 
provides estimates of expected increases in deposition in future years. Modeling 
with Gaussian models, while not providing an estimate of overall deposition, 
provides an estimate of deposition from individual roadways and the expected 
increases in deposition from those roadways in the future. 

Based on the CMAQ modeling, should increases in NOX emissions occur in 
proportion to growth within the study area, within Santa Clara, and within the 
region, total average nitrogen deposition in the area around and including the 
habitat areas could increase to 8 kg-N/ha/y in 2035 (a 33% increase) and almost 
10 kg-N/ha/y in 2060 (a 66% increase). Gaussian modeling indicates that, when 
emissions are extrapolated based on projected growth, contributions to nitrogen 
deposition from major roadways could increase by almost a factor of two by 
2030 and by an even larger amount by 2060. 

Contributors to Deposition 
The amount that various sources contribute to deposition was assessed with 
different modeling approaches. The most complete of these methods was the use 
of the PPTM tagging approach in CMAQ. In addition, however, Gaussian 
modeling provided estimates of the relative contributions of several major 
roadways to nitrogen deposition. 

Nitrogen Deposition from Santa Clara Valley Habitat 
Plan Covered Activities 

In the base year, the CMAQ PPTM simulation attributes 30% of the total 
nitrogen deposition to mobile sources within the study area. Another 16% of the 
nitrogen deposition comes from stationary sources in the study area. Therefore, 
46% of nitrogen deposition on the habitat areas comes from existing 
development and traffic generated locally within the study area. The remainder of 
Santa Clara County contributes 17% of the nitrogen deposition while the other 
eight Bay Area counties account for about 11% of the deposition. 
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The CMAQ simulation indicates that the remaining 26% of the N-deposition 
comes from anthropogenic emissions in the remainder of the modeling domain 
(i.e., most of the remainder of California other than Bay Area counties and a 
portion of Nevada), initial and boundary concentrations (i.e., effects from outside 
of the modeling domain), and biogenic emissions within the Bay Area counties. 

Impacts on nitrogen deposition from Morgan Hill and Gilroy were not explicitly 
identified in our modeling, but are part of the contribution referred to as the 
remainder of Santa Clara County. In the emissions inventory used to prepare 
emissions for CMAQ, municipalities are not identified separately from the 
county in which they are located. Estimates of emissions for Morgan Hill and 
Gilroy were made based on the overlap of boundaries of these cities with grid 
cells in the modeling domain (see Table E-27). Since grid cells resolve emissions 
only to areas measuring 144 km2, this is necessarily an approximation. However, 
based on these estimates, the values in Table E-27 indicate that Gilroy 
contributes 2% of the Santa Clara County NOX emissions, Morgan Hill 
contributes 3%, San José contributes 79%, and the remainder of Santa Clara 
County contributes the remainder of the NOX emissions (16%). It is reasonable to 
assume that the impacts from Gilroy and Morgan Hill would be roughly in 
proportion to their emissions. Of the 17% contribution to nitrogen deposition 
noted for the remainder of Santa Clara County, therefore, we could expect Gilroy 
to make up about 1.5% (9% of 17%) and Morgan Hill to make up about 2.7% 
(16% of 17%). 

Table E-27. Estimated NOX Emissions for Cities in Santa Clara County 

City or Area 
NOX Emissions 

(tpd) 

Santa Clara 
NOX Emissions 

(%) 

Non-San José 
NOX Emissions 

(%) 

San José 52.07 79  

Gilroy 1.20 2 9 

Morgan Hill 2.20 3 16 

Santa Clara County,  
other than above 

10.20 16 75 

Total 65.68   
 

Increases in nitrogen deposition based on extrapolation of emissions to future 
years were simulated for Bay Area counties. Future-year emissions projections 
were not available for the remainder of the domain. The simulated nitrogen 
deposition in the area around and including the Bay checkerspot butterfly 
habitats (once scaled to per annum values) is 8.3 kg-N/ha/y in 2035 and 9.6 kg-
N/ha/y in 2060, a 25% and 45% increases relative to the base year, respectively.  

Contribution of mobile source emissions in the Bay checkerspot butterfly habitat 
areas are estimated to increase by about 0.6 kg-N/ha/y in 2035 over the base year 
(a 10% increase) and by another 0.5 kg-N/ha/y in 2060 (an 18% increase). The 
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San José contribution to nitrogen deposition in the habitat areas is estimated to be 
38% in 2035. 

Gaussian modeling of major roadways near the habitats indicates an increase in 
nitrogen deposition of about 0.25 kg-N/ha/y using emissions extrapolated to 2030 
over the base year (a 4% increase in total deposition). The increase using 
emissions extrapolated to 2060 relative to 2030 could be from 0.4 kg-N/ha/y to 
more than 1 kg-N/ha/y depending on location (a 7% to 17% increase in total 
deposition). 

Nitrogen Deposition from Outside Growth 

Only growth in emissions in Bay Area counties was considered in the CMAQ 
PPTM simulations because future-year emissions were not available for the 
remainder of the modeling domain. Gaussian modeling was limited to an area in 
the immediate vicinity of the habitats due to the limitations in scale of this type 
of model. 

The contribution of emissions outside of the study area but within Santa Clara 
County are estimated to grow from 1.1 kg-N/ha/y in the base year to 1.5 kg-
N/ha/y based on emissions extrapolated to 2035 (36% increase) and 1.7 kg-
N/ha/y based on emissions extrapolated to 2060 (55% increase). The contribution 
of emissions from all other Bay Area counties are estimated to grow from 0.7 kg-
N/ha/y in the base year to 0.9 kg-N/ha/y in 2035 (29% increase) and 1.0 kg-
N/ha/y in 2060 (43% increase). 

Effects of Nitrogen Deposition 

Effects on Serpentine Grassland 

The major effect of N-deposition on serpentine grassland is to promote invasion 
of nonnative annual grasses in the absence of grazing (Weiss 1999). Additional 
studies have been done since Weiss’s study and are included in the Metcalf 
Energy Center Annual Monitoring reports (CH2M Hill 2002–2008), monitoring 
reports for the VTA mitigation lands (Harvey and Associates 2007), and USFWS 
funded research on Adaptive Management of Serpentine Grasslands in Santa 
Clara County (Weiss et al. 2007). 

The effect is illustrated in the photo below (Figure E-39), taken in 1995 at the 
base of Coyote Ridge, just north of the Kirby Canyon Landfill. The right side of 
the fence was grazed, and the left side was ungrazed for 9 years (since 1986). 
Similar invasions have been noted and documented in the Silver Creek Hills, 
Tulare Hill, Santa Teresa County Park, and other sites (including small 
experimental plots). 
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The invasion occurs rapidly. Annual grasses build up over two to three years, 
eventually developing a thick layer of thatch that effectively smothers the native 
forbs. Native species cover and richness plummet across all but the thinnest soils. 
The major invasive grass species include Italian ryegrass (Lolium multiflorum) 
and soft brome (Bromus hordeaceous), with localized stands of common barley 
(Hordeum) spp. and compact brome (Bromus madritensis). 

It is likely that invasions of barb goatgrass (Aegilops triuncialis) into serpentine 
soils are enhanced by N-deposition, but this species will invade serpentine soils 
in the absence of N-deposition. 

Grazing management is essential. Grazing cattle select N-rich annual grasses and 
create bare soils that favor annual forbs. The existing grazing systems, 
documented elsewhere in the Habitat Plan and other management plans, have 
served well to maintain native diversity of serpentine grasslands. Typical 
stocking rates and seasonality include 1 cow-calf per 10–15 acres for winter-
spring (rainy season) or summer-fall (dry season), with small modifications 
according to short-term seasonal variations. Cattle are moved from pastures that 
no longer supply enough grass to maintain cattle weight. Cattle can also keep 
barb goatgrass from completely dominating serpentine grassland if grazing 
occurs before the awns harden but after the other annual grasses have dried out.  

Recovery with the reintroduction of grazing may take many years, as evidenced 
in the Silver Creek Hills (Wetlands Research Associates 2008). On Tulare Hill, 
Weiss and colleagues have noted that seedbanks from the final large cohort of 
native forbs in 2004 (3 years after the cessation of grazing) provided for dense 
native forb cover following a June 2004 fire on Tulare Hill (Metcalf Energy 
Center 2006). Once the native seedbank is depleted, restoration of high-quality 
serpentine grassland requires recolonization from forb-rich patches of thin soils, 
which is a much slower process. 

The long-term effects of N-deposition are unknown, but the working hypothesis 
is that existing grazing regimes will be able to maintain diversity. However, 
recent research suggests that current levels of grazing may not be effective at 
maintaining native biological diversity or reducing invasive grass impacts under 
on-going nitrogen accumulation in serpentine grasslands (J. Pasari, pers. comm.).  

It is estimated from roadside gradient studies at Edgewood that the critical load 
for intense grass invasions is on the order of 5 kg-N/ha/y (Weiss et al. in 
preparation). This level will likely be exceeded for several decades in Santa Clara 
County (where similar passive sampler methods estimate 10–20 kg-N/ha/y), with 
the higher levels in hotspots near freeways and urban fringe (Fenn et al. 2010). 
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Figure E-39. Invasion of Non-Native Annual Grasses due to Nitrogen Deposition 
at Coyote Ridge 

 
 

Effects on Bay Checkerspot Butterfly 

Dense stands of dotseed plantain (Plantago erecta) across many slopes and soil 
depths is an essential condition for Bay checkerspot butterfly populations. Loss 
of host plants and nectar sources due to grass invasions leads to rapid declines 
and eventual local extinction of populations. Numbers in the Silver Creek Hills 
rapidly declined from tens of thousands to near extinction over a 3-year period 
(Weiss 1999). A population of 1,000–2,000 butterflies on Tulare Hill in 2002 
dropped following cessation of grazing in 2001 over two-thirds of the hill and 
reduced the number of checkerspot to a tiny remnant population (1 adult sighted 
in each of the three years from 2006 through 2008). 

Effects on Serpentine Covered Plants 

The main effect on covered plants to consider is their vulnerability to annual 
grass overgrowth. Brief assessments of these effects on covered plants are 
discussed below. 

Santa Clara Valley dudleya (Dudleya setchellii) lives on rock outcrops and is 
relatively immune from grass invasions except when extremely tall grasses 
smother small rock outcrops. The species persists on medium to large rock 
outcrops in ungrazed areas (Weiss et al. 2008). 
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Metcalf Canyon jewelflower and most beautiful jewelflower (both subspecies of 
covered Streptanthus albidus) can be poor competitors against dense annual 
grasses (Green 2005), and some degree of grazing appears necessary to maintain 
populations. The two known populations of Tiburon paintbrush (Castilleja affinis 
neglecta) persist in grazed areas but likely would get overrun by dense grass 
growth if grazing were removed. 

Mt. Hamilton thistle (Cirsium fontinale var. campylon) is a perennial that 
dominates serpentine seeps and persists in both grazed and ungrazed drainages. 
The annual grasses do not readily invade the active stream channels and the plant 
thrives in a variety of grazing regimes. Cattle avoid the sharp-spined leaves, but 
the physical disturbance in wet soils appears to encourage thistle recruitment. 

Smooth lessingia (Lessingia micradenia var. glabrata) may be vulnerable to 
grass invasions but may have different dynamics because of its late-season 
(summer-fall) flowering.  

Coyote ceanothus (Ceanothus ferrisae) is itself a nitrogen fixer and once 
established, is able to compete well with annual grasses. Fragrant fritillary 
(Fritillaria liliacea) is vulnerable to overgrowth by annual grasses but may 
persist as a bulb or vegetative state for many years before going locally extinct.  

Effects on Other Natural Communities 

The effects of N-deposition on non-serpentine annual grasslands and the 
grassland understory of oak woodlands are similar to those on serpentine 
grassland—increased annual grass growth displaces native forbs. Non-serpentine 
annual grasslands and oak woodlands in the study are extensive (310,875 acres, 
or 60% of the study area), so these adverse effects could be widespread. Vernal 
pools appear to be particularly susceptible to overgrowth by grasses (Marty 
2005), although vernal pool habitats have largely disappeared from the study 
area. Increased grass growth also increases fuel loads and subsequent fire 
intensity. Other grassland weeds such as yellow star thistle likely react positively 
to increased N-availability, since weeds have high growth potential and can 
rapidly respond to increased nutrient availability. Growth and spread of weeds 
are major issues for biodiversity conservation. 

Appropriate grazing management to control annual grass biomass is necessary in 
these habitats. Increased weed management costs are likely for those weeds that 
cannot be controlled by grazing.  

Long-term effects on shrublands, denser woodlands, and forests have not been 
locally observed, but these habitats should be more resistant to effects of N-
deposition than are grasslands. Increased grass growth in sparse shrublands can 
change fire frequency and lead to conversion to annual grassland following short-
interval fires. However, all ecosystems can be subject to N-saturation given long-
term deposition loads, with the results being increased rates of N-cycling leading 
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to leaching of nitrate, gaseous emissions of NO, nutrient imbalances, and changes 
in composition as more nitrophilous species gain competitive advantage. 

The leaching of nitrate from N-saturated systems may have impacts on local 
aquatic systems, but have not been studied in depth. For example, the Llagas 
aquifer and Llagas Creek are under a set of nitrate Total Maximum Daily Load 
(TMDL) limits. Initial calculations by Weiss (2008) using the 4 km CMAQ run 
(Tonnesen et al. 2007) suggest that total atmospheric N-deposition directly on the 
Llagas Basin (the Santa Clara Valley floor from Cochrane Road south, not 
including tributary streams) is similar to agricultural N-fertilizer inputs (150 vs. 
120 tons/year). However, no direct links have been made at present and further 
research is needed. 

Effects on Water Quality 

Water quality effects have not been studied in the region, but high nitrate has 
been observed in high deposition watersheds (20–50 kg-N/ha/y) in the Los 
Angeles basin (Fenn et al. 2003). 

List of Preparers 
ICF International 

 David Zippin, Ph.D.—Project Manager 

 Thomas C. Myers, M.A.—Senior Air Quality Specialist 

 Yi Hua Wei—Senior Emissions Inventory Associate 

 Tony Held, Ph.D., P.E.—Senior Air Quality Scientist 

Creekside Center for Earth Observation, LLC 
 Stuart Weiss, Ph.D.—Environmental Scientist 

References 
Printed References 

Association of Bay Area Governments. 2006. Projections 2007: Forecasts for 
the San Francisco Bay Area to the Year 2035. December 2006.  

Bay Area Air Quality Management District. 2011. Base Year 2008 Bay Area 
Emissions Inventory Summary Report. San Francisco, CA. Available: 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-87 
August 2012 

 
05489.05 

 

<http://www.baaqmd.gov/~/media/Files/Planning%20and%20Research/Emis
sion%20Inventory/BY08SummaryReportFinal.ashx>. Accessed: April 27, 
2012 

Buhr, M., E. Shields, E. Simon, S. Reid. 2005. Examination of Reactive Nitrogen 
Partitioning at the Bakersfield and Angiola Field Sites. (Tech. memo. STI-
902322-2652-TM2). Sonoma Technology, Inc.  

CH2M Hill. 2000. Impacts Analysis for Metcalf Energy Center. February. 
Prepared for Calpine/Bechtel. San José, CA. 

———. 2004. Annual Monitoring Report For The Metcalf Energy Center 
Ecological Preserve, Santa Clara County, California: Year 2-Initial Baseline 
Monitoring. March. Prepared for the Land Trust for Santa Clara County. 

CH2M Hill and S.B. Weiss. 2002–2008. Annual Monitoring Report for Metcalf 
Energy Center Ecological Preserve and Los Esteros Critical Energy Facility. 
Prepared for the Silicon Valley Land Conservancy (San José, CA). 

City of San José. 2007. Draft Environmental Impact Report for the Coyote Valley 
Specific Plan. March. Prepared by David J. Powers and Associates. 
Available: <http://www.sanjoseca.gov/coyotevalley/publications 
_DEIR.htm>. Accessed: April 10, 2007. 

Davis, F., S. B. Weiss, and G. Tonnesen. 2003. Assessment of Nitrogen 
Deposition: Modeling and Habitat Assessment, Scope of Work, Sep. 1, 
2003–Aug. 31, 2004, A Research Proposal to the California Energy 
Commission. June 10, 2003. Available: 
<http://pah.cert.ucr.edu/aqm/ndep/docs/CEC-UCR_Proposal.102003l.pdf>. 

Fenn M. E., E. B. Allen, S. B. Weiss, S. Jovan, L. H. Geiser, G. S. Tonnesen, R. 
F. Johnson, L. E. Rao, B. S. Gimeno, F. Yuani, T. Meixner, and A. 
Bytnerowicz. 2010. Nitrogen critical loads and management alternatives for 
N-impacted ecosystems in California. Journal of Environmental 
Management 91 (2010) 2404–2423 

Fenn, M. E., J. S. Baron, et al. 2003. “Ecological Effects of Nitrogen Deposition 
in the Western United States.” Bioscience 53: 404–420. 

Gery, M.W. and R.R. Crouse. “User's Guide for Executing OZIPR.” 
Atmospheric Research Associates, Inc. Available: 
http://www.epa.gov/scram001/dispersion_alt.htm#ozipr<http://www.epa.gov
/scram001/dispersion_alt.htm#ozipr> 

Green, A.R. 2005. Effects of Exotic Species and Soil Type on a Rare Annual 
Jewelflower (Streptanthus albidus var. peramoenus) in Santa Clara County, 
CA MS Thesis, San José State University 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-88 
August 2012 

 
05489.05 

 

Harvey and Associates and Creekside Center for Earth Observation. 2007. VTA-
Coyote Ridge Property Year 1 (2007) Monitoring Report. Prepared for Santa 
Clara County Open Space Authority. 

Marty, J. 2005. Effects of cattle grazing on diversity in ephemeral wetlands. 
Conservation Biology 19(5):1626-1632. 

Metcalf Energy Center. 2006. Air Quality Monitoring Results. June. Available: 
<http://www.metcalfenergycenter.com/air/Calpine_June_2006_Data.pdf>. 

State of California. 2006. 2006 Traffic Volumes on the California State Highway 
System. Business, Transportation and Housing Agency, Department of 
Transportation, Division of Traffic Operations, Sacramento, CA 94274. 

Tonnesen, G., Z. Wang, M. Omary, and C. J. Chien. 2007. Assessment of 
Nitrogen Deposition: Modeling and Habitat Assessment. (CEC-500-2006-
032.)California Energy Commission, PIER Energy-Related Environmental 
Research.  

U.S. Environmental Protection Agency. 2002. National Emissions Inventory. 
Available: <http://www.epa.gov/ttn/chief/net/>.  

U.S. Fish and Wildlife Service. 2001. Biological Opinion on the Coyote Valley 
Research Park and Four Other Related Developments. July. Sacramento, 
CA. 

Weiss, S. B. 1999. Cars, cows, and checkerspot butterflies: nitrogen deposition 
and management of nutrient-poor grasslands for a threatened species. 
Conservation Biology 13(6):1476–1486. 

———. 2006. Impacts of Nitrogen Deposition on California Ecosystems and 
Biodiversity. (CEC-500-2005-165.) California Energy Commission, PIER 
Energy-Related Environmental Research. 

———.2008. Atmospheric Nitrogen Deposition in the Santa Clara Valley. 
Report to the Loma Prieta Resource Conservation District, Gilroy, CA. 

Weiss, Stuart B., Wright, David H., and Niederer, Christal. 2007. Serpentine 
Vegetation Management Final Report. USFWS, Sacramento, CA. 

Weiss, S.B., and Bytnerowicz, A. In preparation. Catalytic converters and 
checkerspot butterflies: local population extinction driven by vehicular 
ammonia emissions. For Environmental Pollution. 

Wetlands Research Associates. 2008. Ranch at Silver Creek Annual Monitoring 
Report. Wetland Research Associates, San Rafael, CA prepared for Ranch at 
Silver Creek. 



  Appendix E. Nitrogen Deposition Contribution Estimates 
in Santa Clara County 

 

 
Santa Clara Valley Habitat Plan  

E-89 
August 2012 

 
05489.05 

 

Personal Communications 
Allen, Edith. Professor of Plant Ecology, UC Riverside. 2006. Email 

communication to City of San José planner regarding nitrogen deposition in 
Santa Clara Valley and its effect on serpentine communities. 

Ballanti, Don. Certified consulting meteorologist. 2006. Email communication to 
City of San José planner regarding nitrogen deposition in Santa Clara Valley. 

Ma, Paul. City of San José, Department of Transportation. 2008. Email 
communication to T. Myers regarding traffic levels on Santa Clara County 
roadways—November 20, 2008. 

Nagano, Chris. Staff member, U.S. Fish and Wildlife Service. 2007. Email to 
WRA regarding regional analysis methodology for nitrogen deposition 
impacts from development. 

Pasari, Jae. Ph.D. candidate, UC Santa Cruz. 2011. Response to comment letter 
submitted to Cori Mustin and Kenneth Schreiber on the Draft Habitat Plan—
April 15, 2011.  



 



Appendix F 
Climate Change and the 

Santa Clara Valley Habitat Plan 



 

 



 
Santa Clara Valley Habitat Plan  

F-1 
August 2012 

 
05489.05 

 

Appendix F 
Climate Change and the  

Santa Clara Valley Habitat Plan 

Climate change is defined as any significant change in climate metrics, including 
temperature, precipitation, and wind patterns, over a period of time. Climate 
change—broadly speaking—may result from natural or human activities that 
change atmospheric composition. There is now broad scientific consensus that 
humans are changing the chemical composition of the earth’s atmosphere. 
Activities such as fossil-fuel combustion, deforestation, and other changes in land 
use are resulting in the accumulation of greenhouse gases (GHGs) such as carbon 
dioxide (CO2) in the atmosphere. An increase in GHG emissions is said to result 
in an increase in the earth’s average surface temperature, commonly referred to 
as global warming. Global warming is expected, in turn, to affect weather 
patterns, average sea level, ocean acidification, chemical reaction rates, 
precipitation rates, and other climatic conditions; such changes, taken 
collectively, are commonly referred to as climate change. Because climate 
change is predicted to have potential adverse effects on the natural environment, 
the effects of climate change in the context of the Santa Clara Valley Habitat 
Plan (Plan) are discussed in this appendix. 

Regulatory Context 
To date there have been no significant environmental regulations enacted in the 
United States at the national level specifically designed to address climate 
change. However, several federal and state court decisions and pending cases 
anticipate the need for addressing climate change in future regulatory processes 
as a “changed circumstance.” Recent case law suggests that plan developers 
ignore climate change at their peril. In Massachusetts v. Environmental 
Protection Agency (2007), the Supreme Court sided with the petitioners, 
upholding that the potential threats of carbon dioxide (CO2) are sufficiently 
understood and should be regulated by the Clean Air Act, despite scientific 
uncertainty. Similarly, in Natural Resources Defense Council v. Kempthorne 
(2007), the courts contended that the uncertainty associated with climate change 
was not a reason to fail to address it in the context of a Biological Opinion under 
Section 7 of the federal Endangered Species Act (ESA) (Bernazzani et al. 2012). 
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In addition, some state and federal regulations and policies provide a framework 
within which climate change can be addressed. Below is a summary of these 
regulations and policies. 

Endangered Species Act and No Surprises Policy 
Habitat Conservation Plans (HCPs) are required to address any changed 
circumstances that are reasonably foreseeable within the HCP permit term (63 
Federal Register [FR] 35, February 23, 1998). Changed circumstances are 
defined by the U.S. Fish and Wildlife Service (USFWS) in the No Surprises 
Policy (63 FR 35, February 23, 1998) as “changes in circumstances affecting a 
species or geographic area covered by a conservation plan that can reasonably be 
anticipated by plan developers and the Service and that can be planned for.” The 
No Surprises policy ensures that no additional land-use restrictions or financial 
compensation will be required of the permit holder as long as the plan is being 
properly implemented. 

Natural Community Conservation Planning (NCCP) 
Program 

Like the ESA, the Natural Community Conservation Planning (NCCP) program 
is tasked with sustaining species and their habitat and maintaining viability of 
listed species. The NCCP Act is broader in its orientation and objectives than 
both its federal counterpart and the California Endangered Species Act. The 
NCCP Act includes provisions to contribute to the recovery of listed species and 
to specifically address natural communities and ecological processes. 

“Changed circumstances” are also a component of NCCPs and are defined by the 
NCCP Act as “reasonably foreseeable circumstances that could affect a Covered 
Species or geographic area covered by the plan.” Accordingly, an NCCP must 
“incorporate a range of environmental gradients (such as slope, elevation, aspect, 
and coastal or inland characteristics) and high habitat diversity to provide for 
shifting species distributions due to changed circumstances.” 
[Section 2820(a)(4)(D)]. 

Prior to 2010, approved HCPs or NCCPs did not typically address climate 
change as a changed circumstance (Bernazzani et al. 2012). However, as general 
scientific consensus emerges regarding human-induced changes to the 
atmosphere, it can be assumed that climate change is now “reasonably 
anticipated” and must therefore be addressed along with measures that would be 
taken by the Permittees to respond to those changes. USFWS regulations require 
that HCPs and NCCPs take potential “changed circumstances” into account in 
the Plan, along with measures to address these changed circumstances. 
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California Assembly Bill 32 
In 2006, the State of California passed into law the Global Warming Solutions 
Act of 2006, commonly referred to as Assembly Bill 32 (AB 32), which is 
designed to significantly reduce short- and long-term greenhouse gas emissions 
generated by California. AB 32 states that global warming poses a serious threat 
to the environment of California. 

Guidance 
Over the past decade, there has been a growing recognition at national, state, and 
local levels of the need to consider climate change in natural resource 
management and conservation planning. Nationally, federal agencies such as the 
USFWS, Government Accountability Office (GAO), the U.S. Global Change 
Research Program (GCRP), and the U.S. Environmental Protection Agency 
(EPA) have released reports calling for natural resource management that 
increases the resilience of ecological resources to climate change (Global Change 
Research Program 2009; U.S. Environmental Protection Agency 2009). 
Resilience refers to the amount of change or disturbance that an ecological 
system can absorb without undergoing a fundamental shift to a different set of 
structures and functions (Julius et al. 2008). A fundamental goal of climate 
change adaptation is to reduce the risk of adverse environmental outcomes by 
increasing the resilience of ecological systems. 

In 2009, Congress asked the White House Council on Environmental Quality 
(CEQ) and the U.S. Department of the Interior (DOI) to develop a national 
strategy for helping the nation’s natural resources adapt to climate change. This 
draft strategy, released in January 2012 (Council on Environmental Quality and 
U.S. Department of the Interior 2012), is the first joint federal, state, and tribal 
effort to identify adaptation strategies. It identifies some of the key actions that 
agencies should consider implementing over the next five to ten years. 

Even prior to the release of federal guidance, the State of California developed its 
Climate Adaptation Strategy, which focuses on a multi-sector approach to 
respond to the current and future impacts of climate change. California was one 
of the first states to pursue a multi-sector state wide adaptation strategy and many 
of the objectives are being implemented today. The California Department of 
Fish and Game (CDFG) has created a Climate Science and Renewable Energy 
Branch with a climate science program that specifically works to plan for and 
respond to the effects of climate change on the state’s fish and wildlife and their 
habitats. In September 2011, the CDFG released their vision for confronting 
climate change in California, which highlights an approach centered around 
1) Unity: creating and maintaining vital climate change partnerships and 
collaborations, 2) Integration: integrating climate change into CDFG activities, 
and 3) Action: meeting conservation objectives for maintaining healthy 
ecosystems while taking into account climate change threats and impacts. In 
addition, within this vision the CDFG has detailed multiple mechanisms for 
incorporating climate change into natural resource planning, including national, 
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regional and local coordination, particularly around Landscape Conservation 
Cooperatives; California’s Wildlife Action Plan; and the NCCP program. The 
NCCP program is one of the few existing planning programs put into law that 
addresses climate change adaptation. 

Observed Climate Change 
The Earth’s climate varies naturally over many temporal and spatial scales as a 
result of meteorological processes such as changes in atmospheric circulation 
patterns. Climate variability refers to deviations from the average climate, 
whereas climate change refers to changes in the long-term average, generally 
based on averages of twenty to thirty years. 

Climate change is occurring as a result of high concentrations of greenhouse 
gases in the Earth’s atmosphere (National Research Council 2010; 
Intergovernmental Panel on Climate Change 2007). Greenhouse gases include 
water vapor, carbon dioxide, methane, nitrous oxide, chlorofluorocarbons, and 
ozone. These gases absorb energy emitted by the Earth’s surface, and then re-
emit some of this energy back to Earth, warming the Earth’s surface, and 
influencing global and local climates. As more and more greenhouse gases are 
emitted into the atmosphere from human activities such as the burning of fossil 
fuels, the Earth’s energy balance is disrupted, resulting in a number of changes to 
the historical climate. Evidence of long-term changes in climate over the 
twentieth century includes the following (Intergovernmental Panel on Climate 
Change 2007; National Research Council 2010; Global Change Research 
Program 2009): 

 An increase of 0.74 degree Celsius (°C) (1.3 degrees Fahrenheit [°F]) in the 
Earth’s global average surface temperature; 

 An increase of 0.17 meter (6.7 inches) in the global average sea level; 

 A decrease in arctic sea-ice cover at a rate of approximately 4.1% per decade 
since 1979, with faster decreases of 7.4% per decade in summer; 

 Decreases in the extent and volume of mountain glaciers and snow cover; 

 A shift to higher altitudes and latitudes of cold-dependent habitats; 

 Longer growing seasons; and 

 More frequent weather extremes such as droughts, floods, severe storms, and 
heat waves. 
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Observed Climate Change in California 
Temperature 

The western United States has warmed at a faster rate compared to the national 
average (Moser et al. 2009). From 1949–2005, California’s average annual mean 
temperature was approximately 12°C (56°F). Over the twentieth century, 
California has experienced an increase in this average of roughly 0.8°C (1.5°F), 
with some variability in the rate of warming within the state (see Figure F-1).1 
The warming trends are asymmetrical, with nighttime minimum temperatures 
rising faster than daytime maximum temperatures, and winter/spring seasonal 
temperatures experiencing greater warming compared to summer/fall (Nemani et 
al. 2010; Gershunov et al. 2009). Some locations within California are no longer 
frozen at night during winter (Moser et al. 2009). 

 
Source: Abatzoglou et al. 2009.  

Data downloaded from: <http://www.wrcc.dri.edu/monitor/cal-mon/index.html>. 

Figure F-1. Change in Annual Mean Temperature (°F) for California for the Twentieth Century Relative to 
1949–2005 Baseline 

                                                      
1 The Western Regional Climate Center provides monthly, seasonal, and annual averages of temperature and 
precipitation for California and subregions within the state. The monthly station data, taken from cooperative 
observers (COOP), along with gridded data from the PRISM database, are used to assess climate across the state. 
Note that a limited number of stations were reporting prior to 1918. 

http://www.wrcc.dri.edu/monitor/cal-mon/index.html�
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In spring, summer, and fall the pattern of twentieth-century warming has been 
similar, according to an analysis available from the Western Regional Climate 
Center presented in Table F-1 below (Abatzoglou et al. 2009). Across California, 
spring has been arriving earlier in the year and fall has occurred later (Moser et 
al. 2009). The frequency of heat waves also has been increasing, and it is 
generally becoming more humid (Gershunov et al. 2009). 

Table F-1. Seasonal Temperatures (°F, 1949–2005) and Twentieth Century Trends (∆°F) for California 

Season 

Seasonal Temperature (°F, 1949-2005) and  
Twentieth Century Trends (∆F, in Parentheses) 

Minimum Temperature Maximum Temperature Mean Temperature 

Winter (DJF) 32 (1.4) 53 (1.0) 43 (1.2) 

Spring (MAM) 41 (1.8) 66 (1.4) 53 (1.6) 

Summer (JJA) 55 (2.6) 86 (0.6) 70 (1.6) 

Fall (SON) 44 (2.2) 71 (0.9) 58 (1.5) 

Source: Abatzoglou et al. 2009. 

Note: DJF = December, January, February; MAM = March, April, May; JJA = June, July, August; SON = 
September, October, November. 
 

Precipitation 
Over the twentieth century, California, however, has experienced a statewide 
increase in annual precipitation of approximately 3.5 inches (Abatzoglou et al. 
2009). Figure 2 shows the year-to-year variability of annual precipitation 
compared to the 1950–2005 average of 23 inches (indicated by the dashed line). 
Table F-2 provides the seasonal precipitation averages and twentieth-century 
trends. 
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Source: Abatzoglou et al. 2009.  

Data downloaded from: <http://www.wrcc.dri.edu/monitor/cal-mon/index.html>. 

Figure F-2. Annual Precipitation (inches) for California during the Twentieth Century (Water-Year) 

 

Table F-2. Seasonal Precipitation Averages (inches, 1949–2005) and Twentieth Century Trends for 
California (inches, in parentheses) 

Seasonal Precipitation 

Winter (DJF) Spring (MAM) Summer (JJA) Fall (SON) 
12 (1.6) 6 (0.5) 0.8 (0.2) 4.5 (0.8) 

Source: Abatzoglou et al. 2009. 

Note: DJF = December, January, February; MAM = March, April, May; JJA = June, July, August; 
SON = September, October, November. 
 

Projected Climate Change in California 
Scientists use global climate models to simulate current climatic conditions and 
to project the future climate. The models incorporate state-of-the-science 
understanding of earth processes (e.g., biogeochemistry of ecosystems on land 
and in the ocean) and are based on fundamental physical, atmospheric and 
oceanographic principles. Overall, scientists have greater confidence in the 
ability of climate models to simulate changes in temperature and less confidence 
about precipitation, especially regional precipitation patterns and other climatic 
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variables that are affected by local conditions such as topography (Global 
Change Research Program 2009), which is not accounted for in current models 
(Intergovernmental Panel on Climate Change 2007). 

By mid-century, the average annual mean temperature in California is projected 
to rise from 1.1°C (2°F) to more than 2.8°C (5°F), with little to no change in total 
annual precipitation (Luers et al. 2006). There is significant variability in the 
precipitation projections by individual model and emissions scenario. Individual 
simulations suggest that there could be up to a 10 to 20% decrease in total annual 
precipitation (Luers et al. 2006).2

Effects of Climate Change on Ecological Processes 
in the Study Area 

  

Both land cover types and covered species within the study area are vulnerable to 
climate change based on their ecology and natural history. While temperature rise 
in itself will have direct consequences on species viability and natural 
community distribution and composition, the effects of global warming on the 
amount and timing of precipitation and the frequency of severe weather and 
related disturbance events are also likely to affect the study area and, as a result, 
the natural communities, covered species, and the Plan’s proposed conservation 
strategy. These potential effects of climate change are discussed below. 

Precipitation 
Several of the land cover types in the study area will be influenced by continuing 
shifts in the amount and timing of precipitation, with effects on soil moisture 
available for plants, runoff and ground water recharge, and sediment movements 
from the hillsides to the watershed drainage areas. Two climate models and 
predictions of climate change for Northern California are widely accepted by 
scientists (Suttle and Thomsen 2007; Dukes and Shaw 2007). Both models 
predict increases in the annual total amounts of precipitation and in each rainfall 
event, but differ in timing changes. In one model, the typical mid-winter rain-free 
period would decrease. Changes in precipitation patterns would affect land cover 
types differently. In grasslands, mature native bunchgrasses have deep roots and 
can access water during short dry periods (Holmes and Rice 1996), but seedlings 
with shallow roots may not be able to survive during these periods. Therefore, a 
reduction in the mid-winter rain-free period could favor seedling establishment of 
native grasses. Woody plant seedling establishment could be similarly favored 
(Dukes and Shaw 2007). This could improve the native grass component of the 

                                                      
2 The California Climate Change Center report summarizes projections using the National Center for Atmospheric 
Research Parallel Climate Model (PCM1), Geophysical fluids Dynamic Laboratory (GFDL) CM2.1, and the United 
Kingdom Met Office Hadley Centre Climate Model, version 3 (HadCM3) under the Intergovernmental Panel on 
Climate Change (IPCC) Special Report on Emission Scenarios (SRES) B1 (low emissions), A2 (moderately-high 
emissions), and A1Fi (high emissions). 
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grasslands, increase shrub encroachment into the grasslands, and increase oak 
regeneration. However, increases in annual precipitation may favor the 
encroachment of mixed evergreen forests on areas of chaparral and oak 
woodlands (Lenihan et al. 2003). Redwoods and close-coned pines would expand 
from remnant, fragmented groves into surrounding oak woodlands and chaparral 
land covers. 

In the second model, the rainy season would be extended from spring to summer, 
thus potentially benefiting native grasses and summer annual forbs, including 
summer wildflowers and the pest plant, yellow starthistle (Centaurea solstitialis). 
Increased herbaceous and woody biomass growth in response to increased 
precipitation would pose the risk of higher fire hazards. More frequent drought 
years are also predicted which in combination with more intense rainfall events 
would pose higher risks of soil erosion and drops in ground water levels. 
Temperatures are also predicted to increase (Dukes and Shaw 2007). As 
temperatures increase, non-native grasses would become more dominant and 
invasive. 

Increased Risk of Fire, Flooding, and Drought 
California could experience a 55% increase in wildfire risk by mid-century 
(Luers et al. 2006). Many factors influence the likelihood of fires, including 
precipitation, winds, temperature, and vegetation. For some locations, increasing 
precipitation and temperatures may stimulate increased vegetation growth 
through a portion of the year, creating more fuel to burn later; other locations 
may experience decreasing precipitation and increasing temperatures, creating 
dry vegetation that can burn easily (Luers et al. 2006). Simulations indicate that 
the probability of fires greater than 500 acres increases under wetter conditions 
and decreases under drier conditions (Westerling and Bryant 2008). 

The distribution and composition of vegetation communities may change due to 
increased fire activity (Brown and Hebda 1998). In the study area this could 
result in an increase in grasslands over woody land cover types (Lenihan et al. 
2003). 

Increased drought and flooding could also occur. Drought would reduce water 
availability for covered species and could in and of itself change natural 
community composition and distribution. Flooding could result from extreme 
rainfall events. Increased flooding could compromise the ability to restore 
streams and riparian areas and would have an unknown effect on aquatic species 
and natural communities. 
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Effects of Climate Change on Species, Natural 
Communities, and Ecosystems 

Several ecological responses to climate change have occurred during the past 
century. Most studies use species response to changes in temperature as the 
indicator of the effects of climate change. These responses, in concert with 
historic and predicted climatic changes, serve as the basis for identifying species, 
natural community and ecosystem vulnerabilities and predicting how individual 
species, natural communities, and the ecosystem will be affected by climate 
change in the study area. Four broad mechanisms of biological response to 
climate change are discussed below. 

Phenology 
Phenology is the timing of seasonal events such as migration, flowering, and egg 
laying. Changes in phenology are reflected in shifts in the timing of events, 
potentially leading to phenological mismatch—that is, events that previously 
occurred at the same time would occur at different times. An example of 
phonological mismatch is the hatching of butterfly larvae after the peak 
flowering of host plants. Many studies have confirmed that the timing of 
biological events has shifted with changes in climatic conditions during the past 
few decades (Walther et al. 2002; Root et al. 2003; Root et al. 2005; Forister and 
Shapiro 2003). In general, species have demonstrated a phenological shift of 
4.2 ± 0.2 days/decade earlier at the middle latitudes (32o–49.9o) and 5.5 ± 0.1 
days/decade earlier at the higher latitudes (50o–72o N) (Root et al. 2003). 
Phenological shifts are expected to increase as global climate change intensifies. 

Range and Distribution 
Range is the area over which a species occurs or can potentially occur; 
distribution refers to where a species is located within its range. Range shifts can 
occur when a species moves from one location to another or expands its area due 
to changes in the environment (e.g., climatic variables, availability of food 
sources). A species’ distribution can change in location and the number of 
disjunct populations within its range. Documented changes over the past century 
include shifts in dominant vegetation and in the documented ranges of butterflies 
and birds (Parmesan 1999; Pimm 2001; Walther et al. 2002; Easterling et al. 
2000). Changes in range and distribution are especially problematic given the 
present fragmented character of species habitats. Shifts in range or distribution 
can isolate populations from one another, making them more vulnerable to 
genetic drift or local extinction. The shifting range of a species can also make 
previously protected areas unsuitable. Finally, narrowly distributed species (e.g., 
Bay checkerspot butterfly, Mount Hamilton thistle) and natural communities that 
already have restricted ranges due to urban growth, altitudinal gradients, or 
dependence on narrow environmental gradients are particularly vulnerable 
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because they likely have nowhere to move if their habitat becomes less suitable 
(Shainsky and Radosevich 1986; Murphy and Weiss 1992; Parmesan 1999; 
Pimm 2001; Walther et al. 2002; Easterling et al. 2000; Hillman pers. comm.). 

Abundance 
Abundance is the number or density of individuals found in a particular location. 
Shifts in abundance can occur when climatic variables alter microhabitats, 
juvenile survival, resource availability, competition, and species dominance 
(Martin 1998; Walther et al. 2002; Millar et al. 2006). Documented changes 
include shifts in species density due to changes in resource availability and 
climatic gradients, decrease in species abundances due to increases in diseases 
and pests, and decrease in native species abundance due to increased competition 
from invasive species (Dukes and Mooney 1999; Millar et al. 2006; Pounds et al. 
2006). 

Morphology and Genetics 
Morphology is the study of form and structure in organisms; genetics is the 
internal code that governs morphology and behavior. Over very long time 
horizons, evolution changes morphology (and genetic frequency) to enhance 
species survival. Because these adaptations typically occur more slowly than do 
the environmental changes anticipated to result from climate change, many 
species will have difficultly adapting to climate change, resulting not only in a 
loss of genetic variability but in extinction of some populations and entire species 
as well (Davis and Shaw 2001). 

Land Cover Types 
Land cover types with isolated ranges are most susceptible to climate change. In 
the study area, these land cover types are ponderosa pine woodlands, knobcone 
pine woodlands, redwood forest, lower-elevation scrub, and serpentine grassland. 
With the exception of lower-elevation scrub, regeneration of these land cover 
types is disturbance driven. Most commonly, fire frequency and intensity 
determine each community’s ability to regenerate. Rises in sea level could 
restrict the range of lower-elevation scrub by flooding out lower elevations. 
Changes in fire regime and rise in sea level, along with other climatic variables 
that may increase or decrease environmental stressors, will either lead to 
expansion or reduction of these land cover types with isolated ranges. 
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Ponderosa Pine Woodlands 
Ponderosa pine woodlands have a limited distribution in the study area, 
occupying approximately 419 acres, or 0.1% of the study area. The stands are 
relics of a wider historic distribution during a cooler climatic period. Increased 
fire frequency could benefit the ponderosa pine community because the species is 
fire adapted. However, temperature rise is likely to further restrict the range of 
ponderosa pines by favoring species that thrive under warmer conditions. 
Ponderosa pine woodlands provide modeled habitat for three covered animal 
species (California tiger salamander, California red-legged frog, and western 
pond turtle). 

Knobcone Pine Woodlands 
Knobcone pine woodlands occur only on the Santa Cruz Mountain ridgetops, 
often on serpentine-derived soils, at the western edge of the plan area, where they 
occupy approximately 711 acres, or 0.2% of the study area. The climatic 
conditions of marine fog, along with the water-retaining properties of 
serpentinite, allow continued persistence of knobcone pines in these locations 
(Vogl 1973). As an obligate fire-climax species, knobcone pines depend on 
periodic fires for regeneration. Fire allows for the release of seeds from the 
serotinous3

Redwood Forest 

 cones, as well as creation of the bare mineral soil required for seed 
germination. Knobcone pine woodlands are bordered by chaparral at lower 
elevations and redwood or Douglas-fir at higher elevations. An increase in fire 
frequency and favorable climatic conditions could benefit knobcone pine. 
Conversely, if fires are too frequent, there is a risk that knobcone pine seedlings 
would be killed before producing seeds, thus jeopardizing the viability of the 
natural community. Knobcone pine woodlands provide habitat for three covered 
animal species (California tiger salamander, California red-legged frog, and 
western pond turtle). 

Redwood forest occupies approximately 9,693 acres, or 2% of the study area, in 
the Santa Cruz Mountains along creeks and valleys and on lower north- and east-
facing slopes in the foothills. Although found in moist microclimates like 
knobcone pine woodland, redwood forest depends on fog to fulfill its moisture 
needs (Dawson 1998) and on fire for regeneration. In addition to fire, 
disturbances such as tree fall gaps and flooding also favor regeneration. 
Expansion of redwood forests could occur with increased fire frequency, 
although it is unclear how fire would affect the mosaic of redwood forest, 
knobcone pine, chaparral, and ponderosa pine, all of which are fire-adapted 
communities. Redwood forest provides habitat for four covered animal species: 

                                                      
3 Serotinous cones require fire to open and release the seeds they contain. 
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California tiger salamander, California red-legged frog, foothill yellow-legged 
frog, and western pond turtle. 

Serpentine Grassland 
The presence of serpentine soil limits the distribution of serpentine grassland, 
which includes serpentine bunchgrass grassland, serpentine outcrops, and 
serpentine seeps. Serpentine soils provide habitat for a number of native 
grassland species because the extreme soil conditions allow natives to 
outcompete invasive European grasses. While changes in climatic conditions 
may not affect the extent of serpentine grassland as a whole, changes in 
microclimate conditions could lead to changes in species composition and 
dominance. Serpentine bunchgrass grassland occupies approximately 
10,308 acres, or 2% of the study area. Serpentine outcrops occupy approximately 
260 acres, 0.1% of the study area and provide habitat for four covered plants 
(Metcalf canyon jewelflower, most beautiful jewelflower, smooth lessingia, and 
Santa Clara Valley dudleya). Serpentine seeps—small wetlands located within 
serpentine grasslands and coastal scrub—occupy approximately 34 acres, or 
0.01% of the study area and provide habitat for seven covered animal species 
(Bay checkerspot butterfly, California tiger salamander, California red-legged 
frog, western burrowing owl, western pond turtle, tricolored blackbird, and San 
Joaquin kit fox) and three covered plant species (smooth lessingia, most beautiful 
jewelflower and Mt. Hamilton thistle), of which one—Mt. Hamilton thistle—is 
restricted solely to serpentine seeps. 

Lower-Elevation Northern Coastal Scrub/Diablan 
Coastal Scrub 

In the study area, northern coastal scrub/Diablan coastal scrub (coastal scrub) is 
found throughout the Santa Cruz Mountain and the Diablo Range, usually below 
elevations of 300 feet on south-facing slopes (California Partners in Flight 2004). 
Increases in sea level would decrease the range and distribution of this natural 
community if climatic conditions and habitat connectivity did not allow for 
upslope expansion. Coastal scrub occupies an estimated 10,306 acres, or 2% of 
the study area. Covered plants that may be found in this community include 
fragrant fritillary, and coyote ceanothus. Coastal scrub provides habitat for 
California red-legged frog and western burrowing owl. 

Covered Species 
Life history, behavioral characteristics, and habitat requirements predispose 
certain covered species to be more susceptible to climate change than others. 
Within the study area, the species most vulnerable to climate change are those 
with limited dispersal ability, slow reproductive rate, specific habitat or soil 
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requirements, and limited habitat connectivity, as well as those already at the 
extreme of their range. Moreover, those species for which the study area includes 
a high proportion of their range or those for which critical habitat has been 
designated within the study area are of particular concern. For this analysis, 
covered species have been grouped into four categories on the basis of these 
characteristics and the ecological responses discussed above: butterflies, 
amphibians, reptiles, and plants. The four groups comprise a total of 10 species: 
Bay checkerspot butterfly, California red-legged frog, California tiger 
salamander, foothill yellow-legged frog, western pond turtle, coyote ceanothus, 
Santa Clara Valley dudleya, Metcalf Canyon jewelflower, Mount Hamilton 
thistle, and smooth lessingia (Table F-3). This analysis discusses the life history, 
behavioral characteristics, and habitat requirements that predispose these species 
groups are to be particularly susceptible to climate change. 

Butterflies 
Butterfly species are sensitive to climate change due to their larval host plant and 
nectar-source dependence (Murphy and Weiss 1992). If the timing of host-plant 
availability changes without equal shifts in life-cycle timing, the phenological 
mismatch could affect reproductive success. In addition, the narrow habitat 
requirements of butterflies and host plants may lead to shifts in range, 
distribution, and abundance as a result of climate change.  

In the study area, climate change has the potential to affect Bay checkerspot 
butterfly, a covered species under the Plan (Table F-3). This species occurrence 
is restricted to narrow environmental gradients, with the majority of its habitat 
located in the study area. Additionally, 16,601 acres or 91% of designated critical 
habitat for the species is located within the study area (66 FR 21450–21489). 

Amphibians 
Amphibians’ permeable skin, biphasic life cycles, and unshelled eggs make them 
sensitive to small changes in temperature and moisture (Carey and Alexander 
2003). In most cases, amphibians in temperate climates can tolerate wide 
variations in temperature, but their dependence on aquatic environments for 
reproductive success could be comprised by changes in seasonal and regional 
climatic patterns. Decreases in precipitation or shifts in timing of precipitation 
would have an effect on reproductive success and adult survivorship due to 
increased risk of desiccation, reduced food supply, and increased predation due 
to reduced habitat availability. Such changes could lead to a range shift and 
changes in distribution and abundance. Increased evaporation of aquatic habitat 
due to increased temperatures could have indirect effects, such as the 
concentration of toxic chemicals that could lead to increased mortality and 
decreased reproductive success (Davidson et al. 2001; Carey and Alexander 
2003). 
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In the study area, climate change has the potential to affect three covered 
amphibian species: California red-legged frog, California tiger salamander, and 
foothill yellow-legged frog (Table F-3). California red-legged frog and 
California tiger salamander both have limited dispersal ability and are dependent 
on the proximity and connectivity of aquatic environments with their upland 
habitat for reproductive success. Of the designated critical habitat for California 
red-legged frog, 150,962 acres (9%) is within the study area. Critical habitat for 
the Central population of California tiger salamander encompasses 28,096 acres, 
or 14% of the study area. Because foothill yellow-legged frog is not federally 
listed, critical habitat has not been designated. Nevertheless, the species has 
limited dispersal ability and is restricted to aquatic environments. Reproductive 
success is dependent on a narrow range of in-stream environmental gradients 
(e.g., temperature and stream flow velocity). 

Reptiles 
The potential effects of climate change on reptiles are less well studied than its 
effects on amphibians. Some reptiles exhibit temperature-dependent sex 
determination, whereby increased air temperatures skew the sex ratio to favor 
females over males (Janzen 1994). If such a phenomenon applies to covered 
reptile species in the study area, global warming could result in a preponderance 
of females in the study area. 

In the study area, climate change has the potential to affect western pond turtle 
(Table F-3). Gender shifts would not be notable until later in the permit term as 
this species is long lived and does not reach sexual maturity until at least 10 years 
of age. No critical habitat has been designated for this species and its range 
extends well beyond the study area. 

Plants 
Even more than wildlife, plants are vulnerable to climate change. Changing the 
habitat conditions that are necessary for persistence of a given sensitive plant 
species (e.g., increased temperature, increased or decreased moisture) could 
result in extinction if the species’ minimal habitat requirements are not met, or if 
the habitat becomes more favorable for other species (Hillman pers. comm.). Day 
length, temperature, moisture conditions, and the presence of the appropriate 
pollinators all play a critical role in reproductive timing and success. The 
dependence of plants on seed dispersal for movement across habitats and climatic 
gradients prevents them from moving quickly in the face of changing climatic 
conditions and habitat suitability. In addition, the specific soil requirements and 
physiological tolerance limits of plants along with limited habitat connectivity 
make plants particularly susceptible to climate change. All of the covered species 
in the study area have some degree of affinity for serpentine soils and most are 
dependent on serpentine soils for their habitat requirements (Table F-3). 
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Conservation Strategy 
Conservation biology is the basis of the conservation strategy, and the proposed 
reserve design anticipates some effects of climate change using a multi-scale 
approach. As such, it is designed to reduce species vulnerability and provides 
opportunities for species and natural communities to adapt in responses to 
climate changes. Biological goals and objectives were developed at the 
landscape level to encompass ecological processes, environmental gradients, 
biological diversity, and regional wildlife linkages. Conservation actions were 
developed to implement these goals and objectives. Landscape-level objectives 
and actions are generally developed at the scale of miles or tens of miles. By 
working at the landscape level, flexibility for climate change–driven shifts in 
range and distribution of species and natural communities is allowed. This 
landscape level approach allows for replication of ecosystems and populations to 
achieve a balance representation of natural communities and species habitats, 
support multiple species within the Reserve System, and protect of key 
ecosystem features. Land acquisition will target properties that provide 
connectivity within the Reserve System and among existing protected areas 
within and outside the study area and rural private lands. This will allow for 
northward and upslope movement, maintain and restore habitat linkages, and 
reduce fragmentation. In addition, habitat types across environmental gradients 
(topographic diversity) are targeted to provide topographic diversity and reduce 
the chance of population extinction (Murphy and Weiss 1992). Protection of a 
range of environmental gradients allows natural communities and species to 
adapt to changes in temperature and precipitation. It provides an opportunity for 
movement to areas where environmental conditions remain favorable for their 
persistence if climate change causes their current location to become 
unfavorable. Protection of key ecosystem features (i.e., riparian, aquatic) 
throughout the study area ensures that vulnerable species such as amphibians will 
have available habitat across a variety of environmental gradients. In addition, 
removal of barriers (i.e., fences and medians) and creation of safe passage ways 
(i.e., culverts under roads) within the study area will increase the permeability of 
the landscape to allow for species movement through and within the study area. 
Both increased landscape connectivity and permeability allow for species 
migration to occur across the landscape. Consequently, some species and natural 
communities within the study area would be able to “move” in response to 
climate change, allowing for shifts in range and distribution. 

Conservation actions were also developed to address natural communities 
primarily through the enhancement, restoration, and management of vegetation 
types (i.e., land cover types). This medium scale is called the natural community 
level. Enhancement, restoration and other land management actions would 
increase the resilience of natural communities in the face of climate change. For 
example, grazing can be managed to provide some control of increasing shrub 
encroachment and pest plants, but an integrated program including non-grazing 
methods will be needed. Specific actions that would increase resilience include 
controlling invasive species and diseases through integrated pest and vegetative 
management, and improving habitat quality to increase resource availability for 
native species. 
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Finally, the specific needs for protection and enhancement of individuals, 
populations, and groups of populations of covered species were addressed. 
Species-level conservation actions were developed to supplement and focus 
actions developed at the broader scales and to ensure that all the needs of each 
covered species are addressed. Species-level conservation measures have a 
habitat focus. Examples include protection of specific habitat elements to allow 
for plant population expansion and creation. These species-specific actions would 
ensure that populations of each covered species are maintained, and monitoring 
would identify any early negative trends caused by climate change. 

While the conservation strategy can help to ensure the movement of some 
communities across the landscape and can address through management actions, 
some of the effects of climate change are beyond the control of management or 
land acquisition. The conservation strategy cannot address changes in phenology, 
nor in morphology and genetics. For example, the serpentine communities are 
adapted to persist on serpentine soils. It is outside the scope of the conservation 
strategy to genetically modify these plants so that they can outcompete nonnative 
grasses on other soil types. Additionally, some responses, in terms of 
connectivity, are needed at scales greater than the Plan can provide and would 
necessitate planning in multiple counties. While the Plan can combat small shifts 
in range, distribution, and abundance at the landscape, natural community, and 
species levels, larger shifts due to climate change would extend outside the study 
area. 

Adaptive Management and Monitoring 
The Adaptive Management and Monitoring Program enables the conservation 
strategy to respond to the effects of climate change. Landscape-level monitoring 
is designed to detect large-scale changes, such as changes in ecosystem 
processes, shifts in natural community distribution, and the integrity of landscape 
linkages. Community-level monitoring, in turn, is designed to detect changes in 
the composition and function of natural communities, populations of key 
predator or prey populations, invasive species, and other important habitat factors 
for covered species. Finally, species-level monitoring measures the effects of 
management actions on covered species abundance and distribution, as well as, 
the status and trends of covered species in the Reserve System. Collectively, 
these monitoring actions will allow for early detection and response to the effects 
of climate change, such as early identification of stressors (i.e., fire, flood, 
drought, pollution), increased abundance and distribution of invasive species, and 
changes in range, distribution, and abundance of natural communities and 
covered species. Both the conservation and monitoring actions described above 
will help to buffer the effects of climate change in the study area. 
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Covered Activities and Climate Change 
The Plan will provide endangered species permits to development in the study 
area. Accordingly, the covered activities may contribute to climate change by 
allowing increased emissions that result from urban expansion and vegetation 
removal. The covered activities listed below are expected to have the greatest 
potential effect on GHG emissions. 

 Urban Development. All projects related to urban growth within designated 
urban areas. This covered activity will facilitate population growth in the 
study area and will likely result in increased motorized vehicle use, which in 
turn contributes to climate change. Increased energy use driven by population 
growth is also predicted.  

 Rural Capital Projects. Projects related to new road construction in rural 
areas. As with urban development, any project that facilitates increased 
motorized vehicle use qualifies as a potentially significant contributor to 
climate change. 

 Rural Development. Projects related to development outside designated 
urban areas. This covered activity will facilitate population growth in the 
study area, and will likely result in increased motorized vehicle use. 
Increased energy use driven by population growth is also predicted. 

This impact analysis does not quantify the impacts from covered activities due to 
climate change. Predictions of how much covered activities will contribute to 
climate change cannot be made and it will be up to those projects to develop and 
implement their own mitigation for their future effects. 

Conclusions 
The Plan will not be implemented independent of global climate change. The 
conservation strategy and Monitoring and Adaptive Management Program are 
designed to ensure that lands are acquired and managed in a way that preserves 
flexibility and increases resilience and that adverse impacts on the natural 
communities and covered species will be detected early. As the requirements of 
natural communities and species shift over time, the flexible nature of the plan 
and the perpetuity of funding will allow for management to occur throughout 
implementation and beyond the permit term. Accordingly, the Plan will change 
with the climate, ensuring species persistence to a much greater extent than 
would be afforded by other alternative approaches such as project-by-project 
mitigation. 
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Table F-3. Potential Climate Change Effects on Selected Covered Species Page 1 of 2 

 Potential Climate Change Effects during Permit Term 

Species 
Phenological 

Mismatch 

Range and 
Distribution 

Shift 
Change in 
Abundance 

Morphology 
and Genetics Rationale 

Butterflies      
Bay checkerspot 
butterfly 

X X X  Dependence on larval host plant presence restricts current range to serpentine soils 
with a suitable microclimate. Change in timing or intensity of seasonal event could 
have an effect on plant abundance and availability during the critical species 
reproductive period, as well as macro- and microclimatic suitability, leading to 
phenological mismatch and decrease in species abundance. Changes in microclimate 
suitability could further restrict species range and distribution. 

Amphibians      
California red-
legged frog 

X X X  Life history and physical characteristics of amphibians make them dependent on 
climatic variables for reproductive success and species perseverance. Change in 
precipitation timing and quantity could change habitat availability during the 
breeding season, leading to a phenological mismatch, shift in range and distribution, 
or change in abundance. Increases in precipitation and lengthening of the rainy 
season could favor an increase in range and distribution and abundance. Decreases 
in precipitation and/or decreases in length or delayed timing of the rainy season 
could lead to phenological mismatches, range and distribution shifts, and decrease in 
abundance.   

California tiger 
salamander 

X X X  

Mountain yellow-
legged frog 

X X X  

Reptiles      
Western pond 
turtle 

  X X Turtles have exhibited temperature dependent sex-ratios. Temperature increases in 
the study area could result in skewed sex ratios, favoring females over males. An 
extreme decrease in males could lead to decreased abundance due to reduced mating 
frequency.  

Plants      
Coyote ceanothus X X X  Serpentine plant distribution is restricted to highly specialized and localized habitat 

requirements that include species-specific microclimate conditions coincident with 
serpentine soil occurrence. Restriction to serpentine soils limits species range and 
distribution to this soil type. Climate change could change microclimate conditions 
so that species can no longer persist within their current range. Increase in favorable 
microclimate conditions could lead to an expansion of distribution and increase in 
abundance, both in terms of number of populations and number of plants within each 
population. Change in timing or intensity of seasonal events could have an effect on 

Santa Clara Valley 
dudleya 

X X X  

Metcalf Canyon 
jewelflower 

X X X  

Mount Hamilton 
thistle 

X X X  

Smooth lessingia X X X  



Table F-3. Continued Page 2 of 2 

 Potential Climate Change Effects during Permit Term 

Species 
Phenological 

Mismatch 

Range and 
Distribution 

Shift 
Change in 
Abundance 

Morphology 
and Genetics Rationale 

Tiburon Indian 
paintbrush 

X X X  pollinator reproductive and plant flowering periods leading to phenological 
mismatches.  

Fragrant fritillary X X X  
Loma Prieta hoita X X X  
Most beautiful 
jewelflower 

X X X  
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G-0a Assumptions /  Notes
G-0b Acres acquired by location and size
G-0c Acres restored - land cover
G-0d Reserve area managed - land cover
G-0e Reserve area monitored - species

G-1  Program Administration
a. Reserve staff
b. Office space
c. Utility cost for office space
d. Office furniture, equipment, and supplies
e. General office equipment
f. Technology equipment / services
g. Passenger vehicles and fuel
h. Vehicle mileage allowance
i. Overnight travel
j. Insurance

k. Staff training
l. Staff uniforms

m. Legal assistance
n. Financial analysis assistance
o. JPA meeting stipends
p. Law enforcement / Public safety
q. Public education/outreach

G-2 Shared Staff and Overhead (allocated to management, restoration, and monitoring)
a. Reserve staff
b. Office furniture, equipment, and supplies
c. Passenger vehicles and fuel
d. Vehicle mileage allowance
e. Overnight travel

G-3 Land Acquisition
a. Land acquisition costs over 50 years
b. Cost assumptions:  fee title by location and parcel size
c. Due diligence
d. Pre-acquisition surveys
e. Site improvements:  demolition, road obliteration and stabilization/abandonment, fences, gates, signs
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G-4 Habitat Restoration / Creation
a. Land cover type restored / created
b. Cost of restoration / creation construction (contractors and reserve staff)

Design
Plans and specifications
Bid assistance
Pre-construction surveys
Construction
Construction oversight & monitoring
Post-construction oversight and monitoring
Restoration repair
Contingency

c. Environmental compliance for restoration projects (CWA 404/401, CDFG 1602)
d. Reserve staff
e. Office furniture, equipment, and supplies
f. Passenger vehicles and fuel
g. Vehicle mileage allowance
h. Overnight travel
i. Long-term management on restored lands
j. Long-term biological monitoring on restored lands

G-5 Reserve Management and Maintenance
a. Reserve staff
b. Office furniture, equipment, and supplies
c. Overnight travel
d. Passenger vehicles and fuel
e. Vehicle mileage allowance
f. Other vehicles, maintenance, and fuel
g. Leased vehicles and equipment
h. Special equipment and materials
i. Field facilities, including permanent seed bank
j. Maintenance and utilities for facilities

k. Wells and water pumping
l. Invasive species control (reserve staff and contractors)

m. Existing open space
n. Contractors:  management, maintenance, construction services for roads and bridges
o. Environmental compliance for reserve management projects (NEPA/CEQA, NHPA)
p. Remedial measures
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G-6 Monitoring, Research, and Scientific Review
a. Reserve staff
b. Office furniture, equipment, and supplies
c. Passenger vehicles and fuel
d. Vehicle mileage allowance
e. Overnight travel
f. Biological monitoring by species and land cover (contractors)
g. Natural communities biological monitoring (contractors)
h. California Tiger Salamander breeding habitat (contractors)
i. Enhanced monitoring on existing open space (contractors)
j. Directed research
k. Scientific review - Conservation Assessment Team and Science Advisors panel

G-7 Western Burrowing Owl Conservation Strategy
a. Grazing on managed land
b. Equipment and tools cost, capital, operations, and annual maintenance
c. Targeted studies - Baylands Region
d. Monitoring of Western Burrowing Owl compensation sites (reserve system or other managed lands)
e. Optional tasks, operational

G-8 Contingency Fund
General operating
Land acquisition and site improvements

G-9 Post-permit Budget
a. Program administration
b. Shared staff and overhead
c. Reserve management and maintenance



Santa Clara Valley Habitat Plan Implementation Budget

Legend_Input

App_G-1_BudgetModel_2010-dollars_August 2012 FINAL

page 5 of 65 date printed: 7/27/2012

Legend

red numbers are assumptions or data entered directly into the worksheet
blue numbers are links from other worksheets in the workbook
black numbers are calculations based on the above numbers

Numbers provided by Santa Clara County Parks
Numbers provided by Santa Clara Valley Water District
Numbers provided by Santa Clara County Open Space Authority
Numbers provided by California Department of Parks & Recreation 
Numbers provided by California Department of Fish & Game
Numbers provided by Valley Transportation Authority
Average of multiple sources 
Numbers provided by ICF and HEG
Guesstimated numbers
Input tables/values pasted into budget model workbook

Indicates species or land cover for which management and monitoring costs are shifted upon restoration

Indicates input value or formula sensitive to time period, i.e., % of activity or number of acres per period/year

Indicates input value not yet available or placeholder value awaiting confirmation

Enter year for constant dollar values:
2010 dollars
Enter Plan Draft Status:
Final Plan
Enter Model Date:
Aug-2012
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Table G-0a: Master list of assumptions used to develop Habitat Plan Implementation budget

G-1, G-2, and G-5 Staffing/Personnel Costs
G-1a, G-2a, and G-5a: Salaries and Benefits, Travel

Salary per employee per year
Benefit multiplier (percent 

of salary)
G-2e:  Days of overnight 

travel per FTE per year

G-2d:  Mileage 
allowance per year 

per FTE (miles) 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
$127,200 35% Administrative Director 5                                        -                             1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
$76,320 35% IT - Database / GIS Management -                                         -                             0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
$74,200 35% Budget Analyst -                                         -                             0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
$90,100 35% Grant Specialist -                                         500                         0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
$63,600 35% Public Education & Outreach -                                         1,000                      0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
$53,000 35% Administrative Assistant -                                         250                         0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

$100,700 35% Senior Scientist 3                                        -                             0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
$90,100 35% Project Manager/Conservation Planner 1                                        -                             0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
$90,100 35% Reserve Manager -                                         -                             0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
$68,900 35% Field Staff -                                         -                             0.0 1.5 3.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
$53,000 35% Laborer -                                         -                             0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total 1.5 7.0 8.5 9.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Total turnover staff:  assumes full turnover every 2.5 years (2 turnovers per period) 1.5 14.0 17.0 19.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0

New Staff Per Period including turnover 3.0 19.5 18.5 20.0 22.0 21.0 21.0 21.0 21.0 21.0 21.0

50% Admin-Secretary time allocated to program administration/public outreach
50% Admin-Secretary time allocated to reserve management

$186 Travel allowance per diem
3.00                                                                                       Per diem multiplier for executive director to cover additional travel expenses such as airfare

$0.514 Cost per mile for travel allowance
Assumes Administrative Director uses implementing entity-owned passenger car and field staff use owned trucks, see G-2c and G-5f

Overhead cost allocation
10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration
35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management
35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to restoration
20% Proportion of shared staff, equipment, vehicle, and travel costs allocated to monitoring and research

100%
G-1, G-2, and G-5 Equipment and Vehicles
G-2b: Office Furniture and Equipment per employee

Cost per FTE per replacement period
Cost of service contract per 

year Equipment type Replacement Period (years)
$2,120 Common office furniture 20                                      
$2,120 Cubicle furniture 20                                      

$530 Office supplies (annual) 1                                        
$2,650 $265 Computers 3                                        

$636 $127 Cell phones 2                                        
$954 $106 Mobile radios 3                                        

2                                                                                            unit of common office furniture purchased every 20 years
1                                                                                            Mobile radio per vehicle

G-1e: General Office Equipment

Cost per year (leased items) / cost per item (purchased items)
Cost of service contract per 

item per year Type of Equipment 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
$11,660 $0 Color printer/copy machine/scanner (lease) -                                         1                             1                        1                               1                               1                       1                  1            1            1              1            
$6,360 $0 Office telephone systems (lease) -                                         1                             1                        1                               1                               1                       1                  1            1            1              1            
$1,590 Books and journals (purchase) -                                         5                             5                        5                               5                               5                       5                  5            5            5              5            

$265 New fax machines purchased -                                         1                             1                        1                               1                               1                       1                  1            1            1              1            
Old fax machines retired -                                         -                             1                        1                               1                               1                       1                  1            1            1              1            

$0 Total fax machines -                                         1                             1                        1                               1                               1                       1                  1            1            1              1            
$1,484 New printers purchased -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            

Old printers retired -                                         1                             1                        2                               2                               2                       2                  2            2            2              2            
$0 Total printers -                                         1                             2                        2                               2                               2                       2                  2            2            2              2            

$514 New digital cameras purchased -                                         4                             4                        2                               4                               4                       2                  4            4            2              4            
Old digital cameras retired -                                         2                             4                        2                               4                               4                       2                  4            4            2              4            

$0 Total digital cameras -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            
$2,650 Radio base station  purchased -                                         1                             -                         1                               -                                1                       -                   1            -             1              -             

Radio base station  retired -                                         -                             -                         1                               -                                1                       -                   1            -             1              -             
$106 Total radio base stations -                                         1                             1                        1                               1                               1                       1                  1            1            1              1            

$6,360
Trunked radio system (shared tower and 
repeaters) -                                         1                             1                        1                               1                               1                       1                  1            1            1              1            

Assumes printer and phone maintenance/service contracts provided at no cost by Permittees.
                                                                                            5 year replacement period for fax machine and  printer.

3                                                                                            year replacement period for digital cameras.
10                                                                                          year replacement period for radio base station.

Number of FTEs, per year

Number of items leased, purchased, or retired, by period
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Table G-0a: Master list of assumptions used to develop Habitat Plan Implementation budget
G-1f:  Technology Equipment/Services

Cost per item

Cost of software update or 
service contract per 5-year 

period Type of Equipment 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

$10,600 New GIS/database servers purchased -                                         -                             -                         -                                -                                -                        -                   -             -             -               -             
Old GIS/database servers retired -                                         -                             -                         -                                -                                -                        -                   -             -             -               -             

$1,060 Total GIS/database servers -                                         -                             -                         -                                -                                -                        -                   -             -             -               -             
$5,300 New tablet PC purchased -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            

Old tablet PCs retired -                                         -                             2                        2                               2                               2                       2                  2            2            2              2            
$530 Total tablet PCs -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            

$11,130 New plotters purchased -                                         1                             -                         1                               -                                1                       -                   1            -             1              -             
Old plotters retired -                                         -                             -                         1                               -                                1                       -                   1            -             1              -             

$424 Total plotters -                                         1                             1                        1                               1                               1                       1                  1            1            1              1            
$4,240 New GPS units purchased -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            

Old GPS units retired -                                         -                             2                        2                               2                               2                       2                  2            2            2              2            
$742 Total GPS units -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            

$7,420 New GIS software purchased -                                         -                             -                         -                                -                                -                        -                   -             -             -               -             
Old GIS software retired -                                         -                             -                         -                                -                                -                        -                   -             -             -               -             

$1,590 Total GIS software -                                         -                             -                         -                                -                                -                        -                   -             -             -               -             
$3,180 New computer software purchased -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            

Old computer software retired -                                         -                             2                        2                               2                               2                       2                  2            2            2              2            
$742 Total computer software -                                         2                             2                        2                               2                               2                       2                  2            2            2              2            

$31,800 annual cost of contract GIS services, years 1 - 25
$21,200 annual cost of contract GIS services, years 26 - 50

5                                                                                            year replacement period for GIS and database equipment purchased.
3                                                                                            year software upgrade cycle

Assumptions/Notes:
GIS services contracted with local partners or other entities.
G-2c and G-5f: Passenger Vehicles and Fuel

Purchase price per vehicle
Fuel cost per vehicle per 

year
Maintenance cost per 

vehicle per year 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
$21,624 New passenger cars purchased, per period $1,248 -                             1                        -                                2                               -                        2                  -             2            -               2            -             

Old passenger cars retired, per period -                             -                         -                                2                               -                        2                  -             2            -               2            -             
$1,590 Total passenger cars, per year, per period -                             1                        1                               1                               1                       1                  1            1            1              1            1            

$31,800 New 4WD trucks purchased, per period $2,080                               - 2                        2                               3                               3                       3                  3            3            3              3            3            
Old 4WD trucks retired, per period                               -                          - 2                               3                               3                       3                  3            3            3              3            3            

$2,120 Total 4WD trucks, per year, per period                               - 2                        2                               2                               2                       2                  2            2            2              2            2            
$8,480 New ATVs and trailers purchased, per period $520                               - 1                        1                               2                               1                       2                  1            2            -               1            1            

Old ATVs and trailers retired, per period                               -                          - 1                               1                               1                       2                  1            2            1              1            1            
$424 Total ATVs and trailers, per year, per period                               - 1                        1                               2                               2                       2                  2            2            1              1            1            

Total vehicles                               - 4                        4                               5                               5                       5                  5            5            4              4            4            
G-5g: Leased Vehicle/Equipment

Daily Lease Cost
Average days of use per 

1,000 acres per year Type of Vehicle / Equipment
$244 2                                      Tractor
$138 2                                      Small tractor
$207 2                                      Dump truck
$104 2                                      Fire truck

G-1 Other Program Administration
G-1b: Office Space
Assumes Implementing Entity will lease office space.
                                                                                     2,000 Total space leased per period (square feet)

$2.12 Cost per square foot per month, including utilities
G-1c: Utility Costs
Utility costs included in office lease costs, above.

$0.00 Annual cost per sq. ft. of office space
G-1j: Insurance

$1,855 Automobile insurance cost per year per vehicle
$5,830 Directors' and officers' insurance cost per year
$5,830 General liability insurance cost per year
$8,745 Professional liability insurance cost per year

G-1k: Staff Training
$318 Annual cost of training per staff member (excluding travel)

G-1l: Uniforms
$0 Annual cost for t-shirts and polos for all employees

Number of vehicle purchased, or retired

Number of items leased, purchased, or retired, by period
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Table G-0a: Master list of assumptions used to develop Habitat Plan Implementation budget
G-1m: Legal Assistance
Assumes outside legal counsel or cost of in-house counsel shared from a partner agency, particularly after start-up period.

-                                                                                            Hours of legal assistance per period - start-up
1,000                                                                                     Hours of legal assistance per subsequent 5-year period
$371 Hourly rate for legal assistance

G-1n: Financial Analysis Assistance
Assumes periodic financial assessments performed by outside contractors.

3                                                                                            Year interval between financial analyses
$37,100 Cost of Financial Analysis per three-year period

G-1o: JPA Member Meeting Stipend
8                                                                                            Number of JPA members

$318 Stipend per meeting per member
-                                                                                            Number of meetings per year at start-up

20                                                                                          Number of meetings per period years 1-5
20                                                                                          Number of meetings per period years 6-10 and 11-15
10                                                                                          Number of meetings per five-year period years thereafter

G-1p: Law Enforcement / Public Safety
Law enforcement and public safety costs on existing open space will be covered by County Parks through County Parks Rangers and the County Sheriff.

$8.48 Law enforcement cost per reserve acre per year
G-1q: Public Education / Outreach
Covers costs for material used during implementation such as brochures, fliers, meeting handouts, and posters. Includes costs for design and layout and printing.

$0 Annual cost at start-up
$53,000 Annual cost after start-up

G-3 Land Acquisition
G-3a: Land Cover Type Acquired by Time Period
Easements assumed for agricultural land and ranchland per the assumptions below.

300                                                                                        Number of acres acquired in Remote West Hills during plan development (one transaction, fee title).
200                                                                                        Number of acres acquired in Near East Hills during plan development (one transaction).
11% Percent of each land cover type acquired in each 5-year period beginning in year 1, assuming acquisition complete by year 45, and acres acquired during plan development deducted from first period.
0% Percent of Valley Floor that is agricultural land in the Pajaro River Valley that will be acquired using conservation easements

50% Percent of Remote and Near Hills that is ranchland that will be acquired using conservation easements.
80% Percent of fee title cost required for easement acquisition
3% Contingency factor for land acquisition and site improvements

G-3b: Proposed Land Acquisition Cost Assumptions, by location and parcel size (fee title purchase price per acre in 2010 dollars)
Location Less than 50 acres 50 - 250 acres Over 250  acres
Near East Hills $28,000 $9,000 $8,000
Near West Hills $28,000 $9,000 $8,000
Remote East Hills $10,000 $9,000 $6,000
Remote West Hills $10,000 $9,000 $6,000
Almaden Valley / Valley Floor $34,000 $17,000 $16,000
For cost estimating purposes, land costs assumed to remain constant (in real terms) over time.  See Chapter 9 for automatic and periodic inflation factors that are built into the fees to account for expected increases in land cost over time.
G-3c: Due Diligence

170                                                                                        Number of acquisitions over plan term, including acquisitions during plan development (below)
2                                                                                            Number of acquisitions during plan development.

1.25                                                                                       Due diligence premium for land not acquired but surveyed/processed for potential acquisition.  Applies to number of acquisitions and amount of land surveyed.
$5,300 Appraisal cost per acquisition

$530 Preliminary title report cost per acquisition
$3,445 Phase 1 site assessment cost per acquisition
$4,346 Legal description cost per acquisition
12,500                                                                                   Average acquisition parcel boundary length in feet
$0.48 Cost per linear foot for boundary survey
$0.37 Cost per linear foot for monumentation

G-3d: Pre-acquisition surveys - contractor hours 
12                                                                                          Average hours per 100 acres for land cover type surveys including report writing
16                                                                                          Average hours per 100 acres for covered species habitat surveys including report writing
32                                                                                          Average hours per 100 acres for covered plant surveys including report writing
28                                                                                          Average hours per 100 acres for covered wildlife surveys including report writing

100                                                                                        Acres average/minimum parcel size for pre-acquisition surveys
Notes:
Land cover type surveys include surveys for federal and state jurisdictional waters, and submitting of a report to the USACE and obtaining a verification
 (includes some hours to respond to any changes the Corps may require).  Land cover type and wetland delineation surveys will occur concurrently.
Covered plant surveys include three visits during the blooming season to cover different blooming times.
Hours include field work and report writing.
G-3e: Site Improvements
Site improvements for land acquired during plan development assumed to occur during years 1 -5 of plan implementation.
Road and fencing improvements will facilitate grazing operations for ongoing landscape management.

$5,300 Demolition of old facilities per 500 acres
$4,240 Repair and replacement of gates per 100 acres
$2,650 Signs (boundary, landbank, etc.) per 100 acres
$2,120 Other security (e.g., boarding up barns)  per 100 acres
$11.66 Average cost of new fence installation by linear foot, once land is acquired
$4.24 Average cost per linear foot for boundary fence repair or removal upon acquisition

27,800                                                                                   Average linear feet of new fencing installed upon acquisition per 5-year time period; function of acquisitions over time
12,500                                                                                   Average linear feet of existing fencing per acquisition 

35% Proportion of existing boundary fence that needs repair or removal at acquisition
$106,000 Average cost per mile for road obliteration upon acquisition (re-contouring to natural contours, compaction, erosion control, seeding with natives and weed control)

0.25                                                                                       Average miles of road obliterated upon acquisition per 1,000 acres acquired
$21,200 Average cost per mile for road stabilization and abandonment upon acquisition (erosion control measures, removal of stream crossing reastures, ripping roadbed, etc.)

0.5                                                                                         Average miles of road stabilization and abandonment upon acquisition per 1,000 acres acquired
Note: an additional 0.5 miles of road per 1,000 acres of Reserve System are assumed to be removed by simply closing off access and not doing any obliteration or erosion control work.  No costs are assumed for this action.
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Table G-0a: Master list of assumptions used to develop Habitat Plan Implementation budget

G-4 Habitat Restoration / Creation
G-4a: Land Cover Type Restored / Created by Time Period

12.50% Percent of each land cover type restored in each 5-year period beginning in year 1 through year 40, assuming all restoration completed by year 40
5                                                                                            Width of stream  (in feet) used to calculate total acres restored

G-4b: Estimated cost per acre or linear foot of restoration by land cover type
Notes:
All restoration projects implemented by year 40.
Reserve staff would prepare restoration management plans.
Restoration planning, design, and implementation will be accomplished through a combination of contractors with staff oversight and management.
Plan, specification, and engineering work, bid assistance, and construction oversight are accounted for in the 5-year period in which construction takes place.
Five years of post-construction maintenance will be conducted in the 5-year period after construction takes place.
Post-construction restoration monitoring and maintenance is a 5-year period of staff monitoring and contractor remediation to ensure successful implementation of plan drawings,
including plant replacement, irrigation maintenance, week control, erosion control, and repair of any substandard work.

Willow and mixed riparian 
forest, scrub, and 

woodland
Central California sycamore alluvial 

woodland
Coastal and Valley 
Freshwater marsh Seasonal wetlands Ponds Stream

Unit Acre Acre Acre Acre Acre Linear Ft.
Cost Category
Design $1,060 $1,060 $1,060 $1,060 $1,060 $5
Plans, specifications, and engineering $10,600 $9,275 $12,720 $14,310 $13,250 $69
Bid assistance $212 $212 $318 $318 $318 $1
Pre-construction surveys $390 $390 $104 $104 $104 n/a
Construction $42,400 $37,100 $63,600 $71,550 $53,000 $276
Construction oversight & monitoring $2,120 $1,855 $3,180 $3,578 $2,650 $14
Post-construction monitoring & maintenance $12,720 $11,130 $9,540 $10,733 $7,950 $41
Restoration repair $6,360 $5,565 $9,540 $10,733 $7,950 $41
Total per acre cost $75,862 $66,587 $100,062 $112,385 $86,282
Total per linear ft cost $447
Restoration contingency $11,379 $9,988 $15,009 $16,858 $12,942 $67
Other Assumptions:

25% Plans, specifications, and engineering as percent of construction cost for non-aquatic restoration
20% Plans, specifications, and engineering as percent of construction cost for marsh and seasonal wetland restoration
5% Construction oversight and monitoring as percent of construction cost

30% Post-construction monitoring and maintenance as percent of construction cost for woodland and riparian
15% Post-construction monitoring as percent of construction cost for aquatic and wetland
15% Percent of construction costs needed for restoration repair
15% Contingency factor for restoration/creation; assumed to be higher than standard contingency
$0 Ogier Ponds restoration project cost expected in years 6 - 10
0% Percent of Ogier Ponds restoration project cost allocated to SCV HCP/NCCP

0.0 Miles of stream restored in Ogier Ponds project, expected in years 6-10
G-4c: Environmental Compliance for Restoration Projects

Number of Projects Requiring Compliance Actions Project size CWA 404/401 CDFG 1602  Other 
70                                                                                          Small/simple $5,300 $2,650 $10,600 
35                                                                                          Medium/more complex $10,600 $4,240 $10,600 
7                                                                                            Large/most complex $26,500 $8,480 $10,600 

12.50% Percentage of projects requiring compliance in each 5-year period between years 1 and 40; linked to restoration over time

G-5 Management and Maintenance
G-5h: Reserve Management Equipment, Materials, and Data

$3,180 Capital cost of other equipment (e.g., hand-held tools and machines) and non-liquid materials (e.g., road gravel) per 1,000 reserve acres per year
$530 Operational cost of equipment per 1,000 reserve acres per year

$3,710 Cost per period to acquire aerial photos every 5 years to re-map land cover. Labor provided by Implementing Entity staff.
Notes:
Capital costs include the capital component of fire fighting equipment/gear, small tools (pliers, wrenches, screwdrivers, etc.), glasses, gloves, hard hats, rain gear, 
irrigation supplies, cargo container, landscape plants and grass, oak trees, lumber, and truck hauling services.
Operational costs include the operational component of fire fighting equipment/gear, small tools (pliers, wrenches, screwdrivers, etc.), glasses, gloves, hard hats, 
rain gear, irrigation supplies, cargo container, landscape plants and grass, oak trees, lumber, and truck hauling services.
Operational costs also include portable radios, small pumps, piping, generator, saw, and demolition hammers.
Grazing is assumed to be an important tool in landscape management on ranchland under conservation easements or grazing leases.
G-5i: Field Facilities

10,000                                                                                   Threshold for acres of reserve served by each workshop/parking area
$530,000 Cost to build a workshop/parking area

$0 Cost to build native plant nursery ($75,000)
$795 Cost of pre-construction surveys per project

5% Construction oversight and monitoring as percent of construction cost
$63,600 One-time cost to establish permanent seed bank collection

Note: Field facilities contain an area for equipment storage, a manager's office, a shared office, a locker room, restrooms, and a parking area.
Native plant nursery facilities assumed shared with other land management entities.
The seed bank collection will be established at the Rancho Santa Ana Botanic Gardens (or similar institution).  Costs account for seed bank collection design, collection time by consultants or Implementing Entity staff,
seed banking fees at the storage institution, and miscellaneous expenses.
Six covered plant species would be established at the  permanent seed bank:  Santa Clara Valley dudleya, coyote ceanothus, most beautiful jewel-flower, Metcalf Canyon jewel-flower, smooth lessingia, and Mt. Hamilton thistle.
Seed bank established during years 1 - 5.
G-5j: Facilities Maintenance and Utilities

$10,600 Maintenance cost per facility per year
$2,650 Utilities cost per field facility per year

$0 Annual operating cost for native plant nursery
G-5k: Wells and Water Pumping

0.5                                                                                         Number of wells per 1,000 acres
$31,800 Cost to drill a well
$15,900 Cost of pump and related equipment

$265 Annual cost to operate pump per well/pump.

Cost per project size and compliance category
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Table G-0a: Master list of assumptions used to develop Habitat Plan Implementation budget
G-5l: Invasive Species Control
Management activities for invasive species by land cover

Land Cover Type Application of herbicides Prescribed burns
Average proportion of land 
cover burned per year (%)

Acres managed with 
prescribed burns 
(total in year 50)

Feral pig 
management

Brown-headed 
Cowbird Grazing

California Annual Grassland x x 5.0% 665.0 x x
Serpentine Bunchgrass Grassland x 10.0% 400.0 x x
Serpentine Rock Outcrop / Barren
Serpentine Seep x
Rock Outcrop x
Northern Mixed Chaparral / Chamise Chaparral
Mixed Serpentine Chaparral
Northern Coastal Scrub / Diablan Sage Scrub x 2.5% 35.0 x x
Valley Oak Woodland x x 5.0% 85.0 x x
Mixed Oak Woodland and Forest x x
Blue Oak Woodland x x 5.0% 55.0 x x
Coast Live Oak Forest and Woodland x x
Foothill Pine - Oak Woodland x 2.0% 1.6 x x
Mixed Evergreen Forest x
Willow Riparian Forest and Scrub x x x
Central California Sycamore Alluvial Woodland x x
Mixed Riparian Forest and Woodland x x x
Redwood Forest x
Ponderosa Pine Woodland x 1.0% 0.0 x x
Knobcone Pine Woodland x 3.0% 0.0 x x
Coastal and Valley Freshwater Marsh x
Seasonal Wetland x
Pond x
Streams (miles)

Total 1,241.6
$530 Cost of weed management supplies (not labor) per 1,000 acres of reserve per year, for hand spraying.  Applies to all reserve acres
$27 Cost of applications of herbicides per period per acre managed
$48 Cost of prescribed burns per acre burned

$1,325 Cost of feral pig management per year per 1,000 acres managed
$32 Cost to control brown-headed cowbird per year per acre managed.  Would occur periodically in strategic locations throughout the reserve system.

Note:  Bullfrog management activities will be conducted by reserve staff.  All herbicides applied according to label instructions.  Pesticides may be applied using aerial, truck, or hand application.
Grazing will be used as applicable for weed management in lieu of herbicides and prescribed burns. Some rangeland may be leased for grazing and some ranchland acquired with conservation easements will be grazed.
Management activities for control of non-native fish

177                                                                                        Acres of ponds acquired and restored in reserve system, at end of plan term.
0.5                                                                                         Acres per pond (Table 5-12)
30% Percent of ponds managed for control of non-native fish
0.5                                                                                         Number of management actvities (applications) per pond per year to control non-native fish assuming management occurs every other year.

$106 Cost to control non-native fish per pond per application (supplies only, not labor).
Note:  Management activities for non-native fish will be done by reserve staff. Costs for management for non-native fish in ponds in existing open space covered in Table G-5m.
Invasive species control on restored wetlands covered as a restoration cost.
G-5m: Management activities on existing open space

Acres of existing County Parks that will be managed for the 
Habitat Plan

Almaden Quicksilver 
County Park Anderson Lake County Park Calero County Park

Coyote Lake-Harvey 
Bear Ranch County 

Park
Joseph D. Grant 

County Park
Mt. Madonna County 

Park
Santa Teresa County 

Park
Uvas Canyon 
County Park Total

Total Managed Acres (Table 5-5) 653                                   486                                                              1,690                                 825                         7,760                 -                                877                                                   - 12,291          
Average annual species and natural community management 

cost per acre $95 $80 $64 $95 $53 $42 $95 $42
Annual management cost for existing open space unit $62,296 $38,637 $107,484 $78,705 $411,280 $0 $83,666 $0 $782,068

Management activities begin in year 6.
Does not include other costs such as recreation and law enforcement / public safety because those services are already provided by County Parks and the County Sheriff.
Acres of existing Open Space Authority lands that will be 
managed for the Habitat Plan (Table 5-5) 1,000                                
Average annual species and natural community management 

cost per acre $95
Annual management cost for existing open space $95,400

Management activities begin in year 6.
G-5n: Contractors - for on-going management and maintenance

$106,000 Reserve unit management plans:  One for each of five reserve units.  Cost per initial plan.  First 3 written in first five years and another 2 written in second five years.
$21,200 Cost to update reserve unit management plan once every 5 years.
$1,590 Cost for pond maintenance (dredging) per acre of pond every 5 years
$1,060 Cost of dirt (ranch) road maintenance per mile of road per year

0.75 Miles of dirt (ranch) road constructed, per 1,000 acres acquired
$2,650 Cost for other maintenance services per 1,000 acres of reserve per year

Costs for Neighboring Landowner Agreement baseline and land cover surveys would be incurred by the landowner.
Other maintenance services include mowing, grading, pest control, disking for fire breaks, fencing, alarms, janitorial services, removing debris associated with illegal marijuana cultivation.
Pond maintenance services on restored ponds covered as a restoration cost.
G-5n: Contractors - capital costs for construction services including bridge and roadway design, paving, fencing, grading, and boundary surveying services

$84,800 Cost for paved road construction per mile
$42,400 Cost for dirt (ranch) road construction per mile

-                                                                                         Miles of paved road constructed, per 1,000 acres acquired
0.75 Miles of dirt (ranch) road constructed, per 1,000 acres acquired
0.5                                                                                         Number of vehicle bridges installed per period 

$636,000 Cost per vehicle bridge to install
-                                                                                            Number of trail bridges installed per period 

$22,260 Cost per trail bridge to install
$795 Cost of pre-construction surveys (per year for road construction and per project for bridge installation)

5% Construction oversight and monitoring as percent of construction cost
$0 Seed money to implement recommendations of feasibility study regarding wildlife linkages (originally $1,500,000)
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Table G-0a: Master list of assumptions used to develop Habitat Plan Implementation budget
G-5o: Environmental Compliance for Reserve Management Projects

Number of Projects Requiring Compliance Actions Project size NEPA/CEQA NHPA
70                                                                                          Small/simple $5,300 $2,650
35                                                                                          Medium/more complex $42,400 $3,710
7                                                                                            Large/most complex $106,000 $9,010

12.50% Percentage of projects requiring compliance in each 5-year period between years 1 and 40; linked to restoration over time
G-5p: Remedial Measures

10% Percent of reserve management and maintenance operational cost assumed to be needed for remedial actions on reserve lands.
Notes:
Applies to operational budget for management activities on reserve lands.
Applies to western burrowing owl conservation strategy management costs from Table G-7.
Management costs include overall reserve management.
Covers costs associated with responses to adaptive management findings as well as costs for restoration or maintenance of reserve areas in response to other changed circumstances such as wildfire or drought.  
Remedial measures for restoration activities are included as a restoration cost.

G-6 Monitoring, Research, and Scientific Review
Notes:
Compliance monitoring for implementation will be conducted by program administration staff and is addressed under the program administration cost category.
General landscape level surveying and monitoring will be done by staff, once every 5 years.
Pre-acquisition survey costs are covered under the land acquisition cost category.
Monitoring on restored/created wetlands is addressed under the restoration cost category.  
Pre-construction surveys are assumed to occur prior to construction of covered activites on the reserve sustem. and costs are estimated as a component of those restoration and management costs.
Construction monitoring is assumed to occur periodically during construction of covered activities and conservation measures, and costs are estimated as a component of those restoration and management costs.
Implementing entity monitoring staff will plan, coordinate, and report on the monitoring categories described below.
Contractors will conduct the field monitoring and data analysis.
Pre-acquisition, pre-construction surveys, and construction monitoring for covered activities outside of the reserve system will be paid for by developers.

$265,000 Cost to develop a monitoring plan during the first 5 yrs of implementation (e.g., to develop monitoing protocol, success criteria, etc.)
$53,000 Cost to update monitoring plan every 10 years.  These costs would be supplemented by the ongoing work of the science advisors.

G-6f: Biological monitoring contractor hours per year by species and land cover for complete reserve system (covers Validation and Status & Trends Monitoring)

Species Unit Habitat Type that is monitored annually

Habitat added to Reserve 
System that is Monitored 

(Table 5-17) or Occurrence 
(Table 5-16) 

Number of 
monitoring days per 

year (complete 
reserve system) Do 

not change, originally 
derived from Alt 2 
(8/2007).  Adjust 
calculated factor 

instead.

Number of 
contractors per 
visit (complete 

reserve system) 
Do not change, 

originally derived from 
Alt 2 (8/2007)

Total person hours 
per year (8 hour days) 

- Function of acres 
monitored and calculated 

ratio from Alt 2 (8/2007)

Acres or miles per 
hour per year 

(calculated from Alt 2, 
8/2007) Used as constant 

so that total person-hrs are 
a function of acres 

monitored) Adjust for less 
intensive monitoring here.

Cost Factor for 
Cost 

Worksheet: 
Annual cost for 

monitoring, 
complete reserve 

system Notes
California Red-Legged Frog acres Primary (Breeding) 1,300                                 40                           2                        569                           2.29                          $72,281 Monitoring focus is on ponds and wetlands
California Red-Legged Frog - streams miles Primary (Breeding) n/a 5                             2                        -                                n/a $0
California Tiger Salamander acres Breeding 150                                    30                           2                        493                           0.30                          $62,680 Monitoring focus is on ponds
Pond Turtle acres Primary (Breeding) 7,000                                 10                           2                        115                           61.08                        $14,567 Pond turtle surveys conducted mostly at same time as CRLF surveys
Pond Turtle  (streams) miles Primary (Breeding) n/a 5                             2                        -                                n/a $0 Pond turtle surveys in streams overlap with Foothill yellow-legged frog surveys
Foothill Yellow-Legged Frog (streams) miles Primary (Breeding) 30                                      25                           2                        119                           0.25                          $15,101
San Joaquin Kit Fox acres Secondary habitat (dispersal) 4,000                                 30                           2                        548                           7.30                          $69,644
Western Burrowing Owl - overwintering acres Overwintering -                                         20                           1                        -                                99.82                        $0 See G-7 Western Burrowing Owl
Western Burrowing Owl - breeding acres Breeding -                                         20                           1                        -                                5.00                          $0 See G-7 Western Burrowing Owl
Townsend's Bat acres Roosting n/a 15                           1                        -                                n/a $0 Surveys of buildings and other structures
Least Bell's Vireo acres Primary (Breeding) 600                                    25                           1                        177                           3.40                          $22,463 Intensive surveys in breeding season
Tricolor Blackbird acres Primary (Breeding) 1,000                                 15                           1                        104                           9.58                          $13,274 Intensive surveys in breeding season
Golden Eagle acres Primary (Breeding) n/a 15                           1                        -                                n/a $0 Spot surveys of possible nest sites throughout the year
Bay checkerspot butterfly acres Primary (Breeding) 3,800                                 40                           4                        1,248                        3.04                          $158,639 Intensive surveys in spring and early summer

295                         3,373                        
$430,000 $430,000

G-6g: Natural communities biological monitoring contractor hours per year by land cover for complete reserve system (covers Validation and Status & Trends Monitoring)

Natural Communities Unit
Natural Community added to Reserve 
System that is Monitored (Table 5-13)

Number of monitoring days 
per year (complete reserve 

system)

Total person hours 
per year (8 hour 

days) for 45,000 acre 
complete reserve system

Total person 
hours per year (8 

hour days) - 
F unction of acres 

monitored and 
calculated ratio for 

45,000 acre reserve

Acres per hour per 
year (calculated for 45,000 

acre reserve) Used as 
constant so that total 

annual person-hrs is a 
function of acres monitored) 

Cost Factor for Cost 
Worksheet: Annual 
cost for monitoring, 

complete reserve 
system Notes

Grassland acres 17,440                                                         30                                      240                         226                    77.29                        $28,679 includes monitoring for California Ground Squirrel
Chaparral & Northern Coastal Scrub acres 2,500                                                           2                                        16                           11                      223.13                      $1,424
Oak Woodland acres 12,900                                                         6                                        48                           34                      383.33                      $4,277
Riparian Forest and Scrub acres 971                                                              20                                      160                         125                    7.75                          $15,924
Conifer Woodland acres 10                                                               12                                      96                           3                        3.44                          $370
Wetland acres 155                                                              24                                      192                         425                    0.36                          $54,036
Open Water (aquatic) acres 177                                                              2                                        16                           24                      7.50                          $3,000

34,153                                                         768                         598                    57                             $107,710

Cost per project size and compliance category

Total
Total annual cost (rounded)

Total
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Table G-0a: Master list of assumptions used to develop Habitat Plan Implementation budget
G-6f: Covered plant surveys

159                                                                                        Total covered plant occurrences protected, including the occurrences on existing open space, number protected by the Plan and the number created
5                                                                                            Hours of covered plant surveying per occurrence per year

G-6f: Townsend's Bat Maternity Colonies
$0 Annual cost to monitor Townsend's bat maternity colonies

G-6f: Species and Land Cover Type Added to Monitoring Base per year
2.2% Percent of each species and/or land cover added each year beginning in year 1, assuming 45-year acquisition period.

G-6f and G-6g: Cost Premium for Monitoring in First 10 years
15% Percent premium on costs in years 1 - 10 to reflect more intensive early efforts and the fact that monitoring would become more efficient over time.

G-6f: Biological monitoring contractors - hourly cost
$101 Base cost per hour, Bay Area ES-II billing rate
$186 Per diem including lodging ($ per day)
$26 Travel ($ per day)
50                                                                                          Miles assumed for travel

$0.514 Dollars per mile for travel
8                                                                                            Hours per day

$127 Contractor cost per hour including amortized per diem and travel
Table G-6h: California Tiger Salamander:  Management plan, baseline genetic study, and on-going genetic monitoring for hybridization
The objective of the management plan and baseline genetic study is to determine the percent of non-native genes in occupied sites (ponds/wetlands) and develop a management plan based on the data.
The objectives of the on-going monitoring are to inform the adaptive management process associated with the Management Plan, evaluate effectiveness of management/restoration, 
and inform decision-making regarding CTS habitat restoration/acquisition.
Assumptions / Notes:

215                                                                                        total acres of CTS breeding habitat monitored by year 45, includes acquired reserve land and existing open space (Table 5-17)
Year 15 Year 30 Year 45

Reserve system commitment by time period (Table 5-14) 30% 70% 100%
CTS breeding habitat (acres) acquired by time period, 

cumulative 65                                     151                                                              215                                    
Baseline study data collection will occur during the first 15 years of plan implementation due to the relatively low number of ponds/wetlands within the Reserve System at the onset of the permit.
Breeding habitat is added relatively evenly over time, and hybridization is only monitored within Reserve System lands.
If a habitat is occupied, genetic samples will be collected and that habitat will be sampled again every three years.
Three years of sampling are required to determine habitat as unoccupied.
Two people (Project Leader/Permitted Specialist and Senior Field Crew) are required for each potential breeding habitat site visit.
A field season includes time for the following activities: personnel management, project planning, data collection, data entry and management, and report writing.

30% Percent of potential breeding habitat that is occupied habitat and therefore re-visited every three years for tissue collection purposes
20                                                                                          Number of samples collected per occupied site
2                                                                                            Number of pond/wetland sites visited per day, first 5 years

2.5                                                                                         Number of sites visited per day, beginning in year 6
5                                                                                            Days per year for project-related duties for Project Leader and for Senior Field Crew

$140 Project Leader / Permitted Specialist, hourly rate
$100 Senior Field Crew, hourly rate
$150 Cost per sample for genetic testing, lab component

$3,500 Annual cost for genetic testing: analysis and method design
$3,500 Cost per period for collection equipment (waders, dip nets, buckets, etc.) years 1 - 5
$2,500 Cost per period for collection equipment (waders, dip nets, buckets, etc.) years 6 - 15
$3,500 Cost per period for tissue sampling equipment (collection jars, clippers, labels, notebooks, etc.) years 1 - 5
$2,500 Cost per period for tissue sampling equipment (collection jars, clippers, labels, notebooks, etc.) years 6 - 15

15% Percent of all occupied sites visited annually.
$300 Annual cost for collection equipment (waders, nets, dip nets, buckets, etc.)
$300 Annual cost for tissue sampling equipment (collection jars, clippers, labels, notebooks, etc.)

Assumptions:
New potential breeding habitat acreage will continue to be added to the Reserve, so baseline monitoring will continue to determine occupancy and percent non-native gene frequencies.
Ponds/wetlands will be acquired/restored as part of the Conservation Plan,adding additional monitoring needs.
Representative ponds/wetlands will continue to be monitored at about the same frequency as with the hybridization/population monitoring.
All occupied sites will be visited and sampled on a regular basis, as stipulated by the Management Plan. For the purpose of this model, it is assumed occupied sites will be revisited every 5 years. 
G-6i: Monitoring enhancement for existing open space (County Parks and Open Space Authority lands)

30% percent of monitoring cost per acre required for monitoring enhancement of existing open space
Monitoring activities begin in year 3
G-6j: Directed Research

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
$0 $79,500 $79,500 $53,000 $21,200 $21,200 $0 $0 $0 $0 $0

$530,000 Directed research in Period 1-5 to investigate the feasibility of improving wildlife movement (Metcalf Canyon and Coyote Crk to Tulare Hill; Pajaro River between Santa Cruz Mts and Diablo Range; across Hwy 152 along Pacheo Creek.
G-6k: Scientific Review

5                                                                                            Members of Independent Conservation Assessment Team
$5,300 Stipend per member per 5-year period

                                                                                            8 Members of Science Advisors panel
$8,480 Stipend per member per 5-year period

Notes:
Adaptive management experiments are covered under the monitoring staff and directed research categories.
Independent Conservation Assessment Team meets once every 4 years.

G-7 Western Burrowing Owl Conservation Strategy
Management and monitoring costs for the Western Burrowing Owl conservation strategy were a late addition to the habitat plan.
Costs and detailed assumptions are shown on a separate sheet in the model--G-7.
Costs are summarized as a separate line item and are not integrated with other management and monitoring costs.
See Tables G-7a - e on G-7 Western Burrowing Owl sheet for detailed assumptions and notes.

G-8 Contingency Fund (not including restoration contingency)
3% Percent of total program funding, exclusive of acquisition capital budget and restoration budget, needed for contingency fund. 
3% Contingency factor for land acquisition (applied to land acquisition capital costs, including site improvements).

Average annual funding required for directed research, per period.
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Consumer Price Index -- All Urban Consumers data extracted September 9, 2008, update extracted April 13, 2010, update extracted June 23, 2011
U. S. Department of Labor, Bureau of Labor Statistics http://www.bls.gov/cpi/data.htm
Series Id:    CUURA422SA0
Not Seasonally Adjusted
Area:         San Francisco-Oakland-San Jose, CA
Item:         All items
Base Period:  1982-84=100

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual HALF1 HALF2
1998 163.2 164.6 165.5 166.6 167.2 167.4 165.5 164.2 166.9
1999 169.4 172.2 171.8 173.5 175.2 174.5 172.5 170.8 174.2
2000 176.5 178.7 179.1 181.7 183.4 184.1 180.2 177.7 182.6
2001 187.9 189.1 190.9 191 191.7 190.6 189.9 188.7 191.1
2002 191.3 193 193.2 193.5 194.3 193.2 193 192.3 193.7
2003 197.7 197.3 196.3 196.3 196.3 195.3 196.4 196.8 196.1
2004 198.1 198.3 199 198.7 200.3 199.5 198.8 198.2 199.5
2005 201.2 202.5 201.2 203 205.9 203.4 202.7 201.5 203.9
2006 207.1 208.9 209.1 210.7 211 210.4 209.2 207.9 210.6
2007 213.688 215.842 216.123 216.24 217.949 218.485 216.048 214.736 217.361
2008 219.612 222.074 225.181 225.411 225.824 218.528 222.767 221.73 223.804
2009 222.166 223.854 225.692 225.801 226.051 224.239 224.395 223.305 225.484
2010 226.145 227.697 228.110 227.954 228.107 227.658 227.469 226.994 227.944
2011 229.981 234.121

1.03735
original costs derived in mid 2007 1.01071
conversion to 2008 1.040 1.030
conversion to 2009 1.040 1.040
conversion to 2010 1.060 1.050
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Table 9-1: Summary of Santa Clara Valley Habitat Plan Implementation Budget
Final Plan
2010 dollars
Total Budget (not rounded)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Land Acquisition $3,730,458 $27,382,871 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $30,691,529 $0 $278,914,593 $5,578,292
Reserve Management and Maintenance $0 $3,746,940 $8,582,687 $8,922,591 $10,138,445 $9,943,604 $10,921,865 $10,720,453 $10,663,043 $10,990,100 $10,740,898 $95,370,626 $1,907,413
Monitoring, Research, and Scientific Review $0 $2,142,219 $2,180,097 $2,596,197 $2,409,515 $2,805,411 $2,963,253 $3,348,468 $3,604,497 $4,042,633 $4,144,294 $30,236,583 $604,732
Western Burrowing Owl Conservation Strategy $0 $316,324 $699,604 $581,244 $806,424 $773,044 $1,015,844 $924,364 $1,208,904 $1,101,764 $1,142,244 $8,569,760 $171,395
Habitat Restoration/Creation $0 $10,418,652 $10,751,614 $10,998,226 $11,230,300 $11,331,300 $11,391,045 $11,487,593 $11,342,652 $1,849,119 $1,828,120 $92,628,622 $1,852,572
Program Administration $328,347 $3,735,933 $3,982,673 $4,219,351 $4,349,786 $4,586,432 $4,654,442 $4,797,565 $4,967,993 $5,166,723 $5,091,791 $45,881,037 $917,621
Contingency Fund $112,492 $1,009,954 $1,275,904 $1,295,566 $1,332,697 $1,338,886 $1,379,057 $1,382,406 $1,396,352 $1,407,504 $482,412 $12,413,231 $248,265
Total $4,171,297 $48,752,894 $58,488,256 $59,628,851 $61,282,843 $61,794,354 $63,341,183 $63,676,526 $64,199,117 $55,249,371 $23,429,760 $564,014,453 $11,280,289

Capital Budget (not rounded)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Land Acquisition: acquisition and site improvements $3,600,000 $26,316,747 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,555,499 $0 $268,629,776 $5,372,596
Reserve Management and Maintenance: vehicles, 
equipment, and facilities $0 $1,507,959 $1,519,595 $1,632,754 $2,306,464 $1,843,163 $2,486,714 $2,016,840 $2,057,680 $2,149,130 $1,899,929 $19,420,228 $388,405
Monitoring & Research:  equipment and vehicles $0 $9,392 $6,643 $16,663 $8,833 $20,409 $8,409 $17,441 $8,409 $20,409 $8,409 $125,016 $2,500
Western Burrowing Owl Conservation Strategy $0 $12,200 $12,200 $5,000 $12,200 $12,200 $5,000 $12,200 $12,200 $5,000 $12,200 $100,400 $2,008
Habitat Restoration/Creation: construction, office 
equipment, and vehicles $0 $9,403,397 $9,400,866 $9,420,681 $9,409,258 $9,431,795 $9,413,076 $9,431,160 $9,417,635 $53,952 $32,953 $75,414,770 $1,508,295
Program Administration: equipment purchases $19,292 $76,765 $52,071 $69,833 $53,166 $91,814 $51,926 $71,250 $52,954 $90,785 $52,954 $682,810 $13,656
Contingency, land acquisition and site improvements $108,000 $789,502 $896,389 $896,389 $896,389 $896,389 $896,389 $896,389 $896,389 $886,665 $0 $8,058,893 $161,178
Total $3,727,292 $38,115,962 $41,767,411 $41,920,968 $42,565,959 $42,175,416 $42,741,161 $42,324,927 $42,324,914 $32,761,439 $2,006,445 $372,431,894 $7,448,638

$7,400
$81,000

Operational Budget (not rounded)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Land Acquisition: transaction costs $130,458 $1,066,124 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $0 $10,284,817 $205,696
Reserve Management and Maintenance: facility, 
vehicle, and equipment maintenance and personnel $0 $2,238,981 $7,063,092 $7,289,836 $7,831,980 $8,100,441 $8,435,152 $8,703,612 $8,605,363 $8,840,970 $8,840,970 $75,950,398 $1,519,008
Monitoring, Research, and Scientific Review $0 $2,132,828 $2,173,454 $2,579,533 $2,400,681 $2,785,003 $2,954,844 $3,331,028 $3,596,087 $4,022,224 $4,135,884 $30,111,567 $602,231
Western Burrowing Owl Conservation Strategy $0 $304,124 $687,404 $576,244 $794,224 $760,844 $1,010,844 $912,164 $1,196,704 $1,096,764 $1,130,044 $8,469,360 $169,387
Habitat Restoration/Creation: vehicle maintenance and 
personnel, long-term management/monitoring $0 $1,015,256 $1,350,748 $1,577,545 $1,821,042 $1,899,506 $1,977,970 $2,056,434 $1,925,017 $1,795,167 $1,795,167 $17,213,852 $344,277
Program Administration: personnel, legal and financial 
assistance, insurance, ED's discretionary budget, in-lieu 
funding $309,055 $3,659,168 $3,930,603 $4,149,519 $4,296,619 $4,494,618 $4,602,517 $4,726,315 $4,915,039 $5,075,937 $5,038,837 $45,198,227 $903,965
Operating Contingency Fund $4,492 $220,451 $379,515 $399,177 $436,307 $442,497 $482,668 $486,017 $499,963 $520,839 $482,412 $4,354,338 $87,087
Total $444,005 $10,636,932 $16,720,845 $17,707,883 $18,716,884 $19,618,938 $20,600,022 $21,351,599 $21,874,203 $22,487,931 $21,423,315 $191,582,559 $3,831,651

Average Annual Cost per Acre Acquired and 
Managed, New Reserve System $553 $329 $237 $191 $162 $144 $129 $116 $107 $101

Average Annual Cost per Acre Managed, Existing 
Open Space $2 $71 $71 $71 $71 $71 $71 $71 $71 $72

Detail may not add to total due to rounding at various stages of the calculations.

Annual 
Average

Annual 
Average

Annual 
AverageTotal

Total Cost per Implementation Period (Years)

Total
Total Cost per Implementation Period (Years)

Total Cost per Implementation Period (Years)
Total

Land acquisition cost per acre acquired
Restoration cost per acre restored (not including stream restoration)
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Table 9-1: Summary of Santa Clara Valley Habitat Plan Implementation Budget
Final Plan
2010 dollars
Total Budget (rounded to the nearest $10,000)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Land Acquisition $3,730,000 $27,380,000 $31,020,000 $31,020,000 $31,020,000 $31,020,000 $31,020,000 $31,020,000 $31,020,000 $30,690,000 $0 $278,940,000 $5,580,000
Reserve Management and Maintenance $0 $3,750,000 $8,580,000 $8,920,000 $10,140,000 $9,940,000 $10,920,000 $10,720,000 $10,660,000 $10,990,000 $10,740,000 $95,360,000 $1,910,000
Monitoring, Research, and Scientific Review $0 $2,140,000 $2,180,000 $2,600,000 $2,410,000 $2,810,000 $2,960,000 $3,350,000 $3,600,000 $4,040,000 $4,140,000 $30,230,000 $600,000
Western Burrowing Owl Conservation Strategy $0 $320,000 $700,000 $580,000 $810,000 $770,000 $1,020,000 $920,000 $1,210,000 $1,100,000 $1,140,000 $8,570,000 $170,000
Habitat Restoration/Creation $0 $10,420,000 $10,750,000 $11,000,000 $11,230,000 $11,330,000 $11,390,000 $11,490,000 $11,340,000 $1,850,000 $1,830,000 $92,630,000 $1,850,000
Program Administration $330,000 $3,740,000 $3,980,000 $4,220,000 $4,350,000 $4,590,000 $4,650,000 $4,800,000 $4,970,000 $5,170,000 $5,090,000 $45,890,000 $920,000
Contingency Fund $110,000 $1,010,000 $1,280,000 $1,300,000 $1,330,000 $1,340,000 $1,380,000 $1,380,000 $1,400,000 $1,410,000 $480,000 $12,420,000 $250,000
Total $4,170,000 $48,760,000 $58,490,000 $59,640,000 $61,290,000 $61,800,000 $63,340,000 $63,680,000 $64,200,000 $55,250,000 $23,420,000 $564,040,000 $11,280,000

Capital Budget (rounded to the nearest $10,000)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Land Acquisition: acquisition and site improvements $3,600,000 $26,320,000 $29,880,000 $29,880,000 $29,880,000 $29,880,000 $29,880,000 $29,880,000 $29,880,000 $29,560,000 $0 $268,640,000 $5,370,000
Reserve Management and Maintenance: vehicles, 
equipment, and facilities $0 $1,510,000 $1,520,000 $1,630,000 $2,310,000 $1,840,000 $2,490,000 $2,020,000 $2,060,000 $2,150,000 $1,900,000 $19,430,000 $390,000
Monitoring & Research: equipment and vehicles $0 $10,000 $10,000 $20,000 $10,000 $20,000 $10,000 $20,000 $10,000 $20,000 $10,000 $140,000 $3,000
Western Burrowing Owl Conservation Strategy $0 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $10,000 $100,000 $2,000
Habitat Restoration/Creation: construction, office 
equipment, and vehicles $0 $9,400,000 $9,400,000 $9,420,000 $9,410,000 $9,430,000 $9,410,000 $9,430,000 $9,420,000 $50,000 $30,000 $75,400,000 $1,510,000
Program Administration: equipment purchases $20,000 $80,000 $50,000 $70,000 $50,000 $90,000 $50,000 $70,000 $50,000 $90,000 $50,000 $670,000 $10,000
Contingency, land acquisition and site improvements $110,000 $790,000 $900,000 $900,000 $900,000 $900,000 $900,000 $900,000 $900,000 $890,000 $0 $8,090,000 $160,000
Total $3,730,000 $38,120,000 $41,770,000 $41,930,000 $42,570,000 $42,170,000 $42,750,000 $42,330,000 $42,330,000 $32,770,000 $2,000,000 $372,470,000 $7,445,000

$7,400
$81,000

Operational Budget (rounded to the nearest $10,000)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Land Acquisition: transaction costs $130,000 $1,070,000 $1,140,000 $1,140,000 $1,140,000 $1,140,000 $1,140,000 $1,140,000 $1,140,000 $1,140,000 $0 $10,320,000 $210,000
Reserve Management and Maintenance: facility, vehicle, 
and equipment maintenance and personnel $0 $2,240,000 $7,060,000 $7,290,000 $7,830,000 $8,100,000 $8,440,000 $8,700,000 $8,610,000 $8,840,000 $8,840,000 $75,950,000 $1,520,000
Monitoring, Research, and Scientific Review $0 $2,130,000 $2,170,000 $2,580,000 $2,400,000 $2,790,000 $2,950,000 $3,330,000 $3,600,000 $4,020,000 $4,140,000 $30,110,000 $600,000
Western Burrowing Owl Conservation Strategy $0 $300,000 $690,000 $580,000 $790,000 $760,000 $1,010,000 $910,000 $1,200,000 $1,100,000 $1,130,000 $8,470,000 $170,000
Habitat Restoration/Creation: vehicle maintenance and 
personnel, long-term management/monitoring $0 $1,020,000 $1,350,000 $1,580,000 $1,820,000 $1,900,000 $1,980,000 $2,060,000 $1,930,000 $1,800,000 $1,800,000 $17,240,000 $340,000
Program Administration: personnel, legal and financial 
assistance, insurance, ED's discretionary budget, in-lieu 
funding $310,000 $3,660,000 $3,930,000 $4,150,000 $4,300,000 $4,490,000 $4,600,000 $4,730,000 $4,920,000 $5,080,000 $5,040,000 $45,210,000 $900,000
Operating Contingency Fund $0 $220,000 $380,000 $400,000 $440,000 $440,000 $480,000 $490,000 $500,000 $520,000 $480,000 $4,350,000 $90,000
Total $440,000 $10,640,000 $16,720,000 $17,720,000 $18,720,000 $19,620,000 $20,600,000 $21,360,000 $21,900,000 $22,500,000 $21,430,000 $191,650,000 $3,830,000

Average Annual Cost per Acre Managed, New 
Reserve System $553 $329 $237 $191 $162 $144 $129 $116 $107 $101

Average Annual Cost per Acre Managed, Existing 
Open Space $2 $71 $71 $71 $71 $71 $71 $71 $71 $72

Detail may not add to total due to rounding at various stages of the calculations.

Annual 
Average

Land acquisition cost per acre acquired
Restoration cost per acre restored (not including stream restoration)

Total Cost per Implementation Period (Years)
Total

Annual 
Average

Total Cost per Implementation Period (Years)
Total

Annual 
Average

Total Cost per Implementation Period (Years)
Total
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Summary of Santa Clara Valley Habitat Plan Staffing

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Administrative Director $171,720 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
IT - Database / GIS Management $103,032 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Budget Analyst $100,170 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Grant Specialist $121,635 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Public Education & Outreach $85,860 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Administrative Assistant $71,550 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total administrative personnel 1.50 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Senior Scientist $135,945 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Project Manager/Conservation Planner $121,635 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Field Staff $93,015 0.0 1.5 3.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Total shared personnel 0.0 3.0 4.5 5.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5

Reserve Manager $121,635 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Laborer $71,550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Administrative Assistant $71,550 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Total reserve personnel 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

1.5 7.0 8.5 9.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Notes: 
Total cost per FTE per year includes the costs for salaries and benefits.

Program administration: 10%
Reserve management: 35%

Restoration: 35%
Monitoring and research: 20%

Total cost per 
FTE per year

Administrative personnel

Number of FTEs

Costs for shared personnel are divided between the habitat restoration, reserve management, and monitoring cost categories according 
to the following percentage allocation:

Shared personnel (administration, restoration, reserve management, and monitoring)

Reserve management and maintenance personnel

Total HCP/NCCP personnel
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Table 9-3: Summary of Management and Monitoring Costs on an Annual Basis per Acre - Santa Clara Valley Habitat Plan Implementation Budget
Final Plan
2010 dollars
Total Budget (not rounded)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve Management and Maintenance $0 $798,212 $1,840,376 $1,884,580 $2,184,458 $2,132,053 $2,381,280 $2,329,253 $2,373,038 $2,418,557 $2,370,157
Total Reserve Management Cost $0 $798,212 $1,840,376 $1,884,580 $2,184,458 $2,132,053 $2,381,280 $2,329,253 $2,373,038 $2,418,557 $2,370,157
Total Reserve Management Cost Per Acre on Land Acquired na $210 $127 $88 $86 $66 $66 $55 $49 $45 $44
Total Reserve Management Cost Per Acre on Existing Open Space na $0 $66 $66 $66 $66 $66 $66 $66 $66 $66

Monitoring, Research, and Scientific Review $0 $460,704 $487,739 $583,872 $551,013 $653,102 $695,804 $782,445 $851,440 $937,531 $964,520
Total Monitoring Cost Per Acre on Land Acquired na $113 $55 $46 $32 $31 $28 $27 $26 $25 $26
Total Monitoring Cost Per Acre on Existing Open Space na $2 $5 $5 $5 $5 $5 $5 $5 $5 $6

Land Acquired and Managed for Reserve System -                   3,795           7,590           11,384         15,179         18,974         22,769         26,563         30,358             34,153         34,153         
Existing Open Space Managed for Reserve System -                   13,291         13,291         13,291         13,291         13,291         13,291         13,291         13,291             13,291         13,291         
Total Reserve Acres -                   17,086         20,881         24,675         28,470         32,265         36,060         39,854         43,649             47,444         47,444         
Assumptions / Notes:
Management activities on existing open space begin in year 6.
Monitoring activities on existing open space begin in year 3.
Detail may not add to total due to rounding at various stages of the calculations.

Average Annual Cost per Implementation Period
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Table 9-3: Summary of Management and Monitoring Costs on an Annual Basis per Acre - Santa Clara Valley Habitat Plan Implementation Budget
Final Plan
2010 dollars
Total Budget (rounded to the nearest $10,000)

Budget Category 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve Management and Maintenance $0 $800,000 $1,840,000 $1,880,000 $2,180,000 $2,130,000 $2,380,000 $2,330,000 $2,370,000 $2,420,000 $2,370,000
Total Reserve Management Cost $0 $800,000 $1,840,000 $1,880,000 $2,180,000 $2,130,000 $2,380,000 $2,330,000 $2,370,000 $2,420,000 $2,370,000
Total Reserve Management Cost Per Acre on Land Acquired na $211 $127 $88 $86 $66 $66 $55 $49 $45 $44
Total Reserve Management Cost Per Acre on Existing Open Space na $0 $66 $66 $66 $66 $66 $66 $66 $66 $66

Monitoring, Research, and Scientific Review $0 $460,000 $490,000 $580,000 $550,000 $650,000 $700,000 $780,000 $850,000 $940,000 $960,000
Total Monitoring Cost Per Acre on Land Acquired na $113 $56 $45 $32 $31 $28 $27 $26 $25 $26
Total Monitoring Cost Per Acre on Existing Open Space na $2 $5 $5 $5 $5 $5 $5 $5 $5 $6

Land Acquired and Managed for Reserve System -                   3,795           7,590           11,384         15,179         18,974         22,769         26,563         30,358             34,153         34,153         
Existing Open Space Managed for Reserve System -                   13,291         13,291         13,291         13,291         13,291         13,291         13,291         13,291             13,291         13,291         
Total Reserve Acres -                   17,086         20,881         24,675         28,470         32,265         36,060         39,854         43,649             47,444         47,444         
Assumptions / Notes:
Management activities on existing open space begin in year 6.
Monitoring activities on existing open space begin in year 3.
Detail may not add to total due to rounding at various stages of the calculations.

Average Annual Cost per Implementation Period
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Table 9-4:  Santa Clara Valley Habitat Plan Implementation Budget:  Annual Average Costs Beyond Permit Term
Final Plan
2010 dollars

Total Budget (not rounded) All Reserve Lands Restored Wetlands
Budget Category Annual Average Cost Annual Average Cost Notes / Comments:
Land Acquisition $0 $0
Reserve Management and Maintenance $1,711,411 $36,473
Monitoring - Species and Habitat $279,622 $26,721
Western Burrowing Owl Conservation Strategy $228,449 $0
Habitat Restoration/Creation $0 $0
Program Administration $651,413 $0
Contingency Fund $0 $0
Total $2,870,895 $63,194
Capital Budget (not rounded)
Budget Category Annual Average Cost Annual Average Cost
Land Acquisition: acquisition and site improvements $0 $0 Acquisition complete by year 45.
Reserve Management and Maintenance: vehicles, equipment, and facilities $116,587 $0 Replacement period doubled.  No other capital costs post-permit.
Monitoring:  equipment and vehicles $636 $0
Western Burrowing Owl Conservation Strategy $2,440 $0
Habitat Restoration/Creation: construction, office equipment, and vehicles $0 $0 Restoration complete in year 45.
Program Administration: equipment purchases $11,935 $0 Replacement period doubled.
Contingency, land acquisition and site improvements $0 $0 Not required post-permit.
Total $131,598 $0

Operational Budget (not rounded)
Budget Category Annual Average Cost Annual Average Cost
Land Acquisition: transaction costs $0 $0 Acquisition complete by year 45.
Reserve Management and Maintenance: facility, vehicle, and equipment 
maintenance and personnel

$1,594,824 $36,473

Monitoring - Species and Habitat $278,986 $26,721 Includes monitoring on land acquired for the Reserve as well as on existing open space.
Western Burrowing Owl Conservation Strategy $226,009 $0
Habitat Restoration/Creation: vehicle maintenance and personnel $0 $0 Restoration complete by year 45.
Program Administration: personnel, legal and financial assistance, insurance, ED's 
discretionary budget, in-lieu funding

$639,478 $0

Operating Contingency Fund $0 $0 Not required post-permit.
Total $2,739,297 $63,194

Land Acquired and Managed for Reserve System 34,153                       
Existing Open Space Managed for Reserve System 13,291                       

Total Acres Managed / Wetlands Restored 47,444                       506.3                         
Average Annual Cost per Acre Managed, New Reserve System $50 $120
Average Annual Cost per Acre Managed, Existing Open Space $70

Public education and outreach at 50% of annual cost in year 50.  Other administration at reduced staffing plus 100 percent of 
per employee cost. Equipment and furniture replacement period and upgrade cycle doubled.

Reserve planning at 50% of annual cost in year 50.  Other reserve management at 100% of annual cost in year 50.  Includes 
cost to manage land acquired for the Reserve as well as existing open space.
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Table G-0b: Reserve Area Acquired (input by location and parcel size from SCV Habitat Plan database)
Final Plan

Location Less than 50 acres 50 - 250 acres
Over 250  

acres Total

Percent of 
Total by 

Location
Easements 

(acres)
Near East Hills 300                            2,290                        6,180           8,770           24% 4,385           
Near West Hills 270                            640                           2,850           3,760           10% 1,880           
Remote East Hills 20                              1,920                        9,740           11,680         32% 5,840           
Remote West Hills 10                              820                           9,350           10,180         28% 5,090           
Almaden Valley/Valley Floor 80                              390                           1,240           1,710           5% -               

Total 680                            6,060                        29,360         36,100         100% na
Percent of Total by Parcel Size 2% 17% 81% 100% 17,195         

percent of total acquisition 48%
Assumptions / Notes:

Acres by location and parcel size

The number of acres acquired is greater than the Reserve Area Managed (Table G-0d) because the Plan also includes requirements (e.g., 
connectivity, protection of plant occurrences) that will result in additional acquisitions and because parcels purchased to meet a specific 
requirement will include additional acres of non-target land cover types.
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Table G-0c: Restoration or Creation Requirements for Selected Land Cover Types in SCV Habitat Plan Reserves (Source:  Tables 5-12 and 5-14)

Final Plan

Land Cover Type Restored/Created by Time Period For Impacts

To 
Contribute 

to Recovery
Land Cover Type (acres except where noted) 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 Table 5-12 Table 5-14
Willow Riparian Forest & Scrub, Mixed Riparian Forest & Woodland 0.0 42.4 42.4 42.4 42.4 42.4 42.4 42.4 42.4 0.0 0.0 339.0 339.0 289.0        50.0          
Central California Sycamore Alluvial Woodland 0.0 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 0.0 0.0 14.0 14.0 14.0          -            
Coastal and Valley Freshwater Marsh 0.0 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 0.0 0.0 45.0 45.0 25.0          20.0          
Seasonal Wetland 0.0 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 0.0 0.0 30.0 30.0 30.0          -            
Ponds 0.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 0.0 0.0 72.0 72.0 52.0          20.0          
Subtotal (acres) 0.0 62.5 62.5 62.5 62.5 62.5 62.5 62.5 62.5 0.0 0.0 500.0 500.0 410.0        90.0          
Streams (miles) 0.0 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 0.0 0.0 10.4 10.4 9.4            1.0            
Total (acres) 0.0 63.3 63.3 63.3 63.3 63.3 63.3 63.3 63.3 0.0 0.0 506.3 506.3 415.7        90.6          
Assumptions / Notes:

12.50% % of each land cover type restored in each 5-year period from year 1 through year 40
                                                                                                                 5 width of stream (in feet) used to calculate total acres restored
Detail may not add to total due to rounding at various stages of the calculations.

Implementation Period (Years)
Total

Restoration / Creation 
Requirements

Acquisition simply assumed to occur in 
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Table G-0d:  Reserve Area Acquired and Managed by Land Cover Type (Source:  Table 5-13)

Final Plan

Land Cover Type (acres except where noted) Unit
Acquired and Managed 

(input value)
California Annual Grassland acres 13,300                              
Serpentine Bunchgrass Grassland acres 4,000                                
Serpentine Rock Outcrop / Barrens acres 120                                   
Serpentine Seep acres 10                                     
Rock Outcrop acres 10                                     
Northern Mixed Chaparral / Chamise Chaparral acres 400                                   
Mixed Serpentine Chaparral acres 700                                   
Northern Coastal Scrub / Diablan Sage Scrub acres 1,400
Valley Oak Woodland acres 1,700
Mixed Oak Woodland and Forest acres 7,100
Blue Oak Woodland acres 1,100
Coast Live Oak Forest and Woodland acres 2,900
Foothill Pine - Oak Woodland acres 80
Mixed Evergreen Forest acres 20
Willow Riparian Forest and Scrub and Mixed Riparian Forest and Woodland acres 917
Central California Sycamore Alluvial Woodland acres 54
Redwood Forest acres 10
Ponderosa Pine Woodland acres 0
Knobcone Pine Woodland acres 0
Coastal and Valley Freshwater Marsh acres 95
Seasonal Wetland acres 60
Pond acres 177
Total acres 34,153
Streams (overlay, included in acres above) miles 110.4

Table G-0d1: Reserve Area Acquired by Land Cover Type by Time Period

Land Cover Type 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
California Annual Grassland -               1,478                                1,478                1,478                1,478            1,478            1,478            1,478            1,478            1,478            -                    13,300         
Serpentine Bunchgrass Grassland -               444                                   444                   444                   444               444               444               444               444               444               -                    4,000            
Serpentine Rock Outcrop / Barrens -               13                                     13                     13                     13                 13                 13                 13                 13                 13                 -                    120               
Serpentine Seep -               1                                       1                        1                       1                   1                   1                   1                   1                   1                   -                    10                 
Rock Outcrop -               1                                       1                        1                       1                   1                   1                   1                   1                   1                   -                    10                 
Northern Mixed Chaparral / Chamise Chaparral -               44                                     44                     44                     44                 44                 44                 44                 44                 44                 -                    400               
Mixed Serpentine Chaparral -               78                                     78                     78                     78                 78                 78                 78                 78                 78                 -                    700               
Northern Coastal Scrub / Diablan Sage Scrub -               156                                   156                   156                   156               156               156               156               156               156               -                    1,400            
Valley Oak Woodland -               189                                   189                   189                   189               189               189               189               189               189               -                    1,700            
Mixed Oak Woodland and Forest -               789                                   789                   789                   789               789               789               789               789               789               -                    7,100            
Blue Oak Woodland -               122                                   122                   122                   122               122               122               122               122               122               -                    1,100            
Coast Live Oak Forest and Woodland -               322                                   322                   322                   322               322               322               322               322               322               -                    2,900            
Foothill Pine - Oak Woodland -               9                                       9                        9                       9                   9                   9                   9                   9                   9                   -                    80                 
Mixed Evergreen Forest -               2                                       2                        2                       2                   2                   2                   2                   2                   2                   -                    20                 
Willow Riparian Forest and Scrub and Mixed Riparian Forest and Woodland -               102                                   102                   102                   102               102               102               102               102               102               -                    917               
Central California Sycamore Alluvial Woodland -               6                                       6                        6                       6                   6                   6                   6                   6                   6                   -                    54                 
Redwood Forest -               1                                       1                        1                       1                   1                   1                   1                   1                   1                   -                    10                 
Ponderosa Pine Woodland -               -                                        -                        -                        -                    -                    -                    -                    -                    -                    -                    -                    
Knobcone Pine Woodland -               0                                       0                        0                       0                   0                   0                   0                   0                   0                   -                    0                   
Coastal and Valley Freshwater Marsh -               11                                     11                     11                     11                 11                 11                 11                 11                 11                 -                    95                 
Seasonal Wetland -               7                                       7                        7                       7                   7                   7                   7                   7                   7                   -                    60                 
Pond -               20                                     20                     20                     20                 20                 20                 20                 20                 20                 -                    177               
Total acres -               3,795                                3,795                3,795                3,795            3,795            3,795            3,795            3,795            3,795            -                    34,153         
Total stream miles (overlay) -               12                                     12                     12                     12                 12                 12                 12                 12                 12                 -                    110               
Assumptions / Notes:

11.11% % of each land cover type acquired in each 5-year period beginning in year 1.
5                                                                                                                             width of stream (in feet) used to calculate total acres acquired / managed

Detail may not add to total due to rounding at various stages of the calculations.

Implementation Period (Years)
Total

Actual acquisitions of Reserve System lands is likely to be greater than the minimum necessary to contribute to the recovery of covered species because the Plan also includes requirements (e.g., connectivity, protection of plant occurrences) that will result in additional 
acquisitions and because parcels purchased to meet a specific requirement will include additional acres of non-target land cover types.  The numbers presented in this table represent a hypothetical Reserve System that would meet the requirements of the Plan. 

Note:  Actual acquisitions of Reserve 
System lands are likely to be greater 
than the minimum necessary to 
contribute to the recovery of covered 
species because the Plan also includes 
requirements (e.g., connectivity, 
protection of plant occurrences) that 
will result in additional acquisitions and 
because parcels purchased to meet a 
specific requirement will include 
additional acres of non-target land 
cover types.  The numbers presented in 
this table represent a hypothetical 
Reserve System that would meet the 
requirements of the Plan. Restored 
/created habitat is counted in the  
wetland land cover to which is it 
restored, generally from grassland. 
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Table G-0d:  Reserve Area Acquired and Managed by Land Cover Type (Source:  Table 5-13)

Final Plan
Table G-0d2: Reserve Area Managed by Land Cover Type (cumulative)

Land Cover Type (acres except where noted) 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
California Annual Grassland -               1,478 2,956 4,433 5,911 7,389 8,867 10,344 11,822 13,300 13,300 13,300
Serpentine Bunchgrass Grassland -               444 889 1,333 1,778 2,222 2,667 3,111 3,556 4,000 4,000 4,000
Serpentine Rock Outcrop / Barrens -               13 27 40 53 67 80 93 107 120 120 120
Serpentine Seep -               1 2 3 4 6 7 8 9 10 10 10
Rock Outcrop -               1 2 3 4 6 7 8 9 10 10 10
Northern Mixed Chaparral / Chamise Chaparral -               44 89 133 178 222 267 311 356 400 400 400
Mixed Serpentine Chaparral -               78 156 233 311 389 467 544 622 700 700 700
Northern Coastal Scrub / Diablan Sage Scrub -               156 311 467 622 778 933 1,089 1,244 1,400 1,400 1,400
Valley Oak Woodland -               189 378 567 756 944 1,133 1,322 1,511 1,700 1,700 1,700
Mixed Oak Woodland and Forest -               789 1,578 2,367 3,156 3,944 4,733 5,522 6,311 7,100 7,100 7,100
Blue Oak Woodland -               122 244 367 489 611 733 856 978 1,100 1,100 1,100
Coast Live Oak Forest and Woodland -               322 644 967 1,289 1,611 1,933 2,256 2,578 2,900 2,900 2,900
Foothill Pine - Oak Woodland -               9 18 27 36 44 53 62 71 80 80 80
Mixed Evergreen Forest -               2 4 7 9 11 13 16 18 20 20 20
Willow Riparian Forest and Scrub and Mixed Riparian Forest and Woodland -               102 204 306 408 509 611 713 815 917 917 917
Central California Sycamore Alluvial Woodland -               6 12 18 24 30 36 42 48 54 54 54
Redwood Forest -               1 2 3 4 6 7 8 9 10 10 10
Ponderosa Pine Woodland -               0 0 0 0 0 0 0 0 0 0 0
Knobcone Pine Woodland -               0 0 0 0 0 0 0 0 0 0 0
Coastal and Valley Freshwater Marsh -               11 21 32 42 53 63 74 84 95 95 95
Seasonal Wetland -               7 13 20 27 33 40 47 53 60 60 60
Pond -               20 39 59 79 98 118 138 157 177 177 177
Total acres -               3,795 7,590 11,384 15,179 18,974 22,769 26,563 30,358 34,153 34,153 34,153
Total stream miles (overlay) -               12 25 37 49 61 74 86 98 110 110 110
Detail may not add to total due to rounding at various stages of the calculations.

Implementation Period (Years)
Total
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Table G-0e: Habitat Acquired for Reserve System by Species (Source: Table 5-17 for wildlife and Table 5-16 for covered plants)

Final Plan
Species Unit Habitat Monitored
California Red-Legged Frog acres 1,300                         Primary (Breeding)
California Red-Legged Frog (streams) miles n/a Primary (Breeding)
California Tiger Salamander acres 150                            Breeding
California Tiger Salamander (streams) miles n/a Primary (Breeding)
Pond Turtle acres 7,000                         Primary (Breeding)
Pond Turtle (streams) miles n/a Primary (Breeding)
Foothill Yellow-Legged Frog (streams) miles 30                              Primary (Breeding)
San Joaquin Kit Fox acres 4,000                         Secondary habitat (dispersal)
Western Burrowing Owl  (overwintering) acres -                                Overwintering 17,000          
Western Burrowing Owl (breeding) acres -                                Breeding n/a
Townsend's Bat acres n/a Roosting
Least Bell's Vireo acres 600                            Primary (Breeding)
Tricolored Blackbird acres 1,000                         Primary (Breeding)
Golden Eagle acres n/a Primary (Breeding)
Bay checkerspot butterfly acres 3,800                         Primary (Breeding)
Covered Plants occurrence 159                            Primary (Breeding)
Assumptions / Notes:

Although the commitment to Least Bell's Vireo (LBV) protection is only 460 acres (per Table 5-17), the monitoring cost estimate is 
conservatively based on 600 acres of LBV habitat that may be protected 
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Table G-1: Program Administration
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Capital Budget
Office furniture & equipment by employee $19,292 $30,093 $21,341 $22,027 $22,437 $42,979 $22,225 $22,415 $22,225 $42,979 $22,225 $290,239
General office equipment $0 $7,939 $5,289 $6,911 $5,289 $7,939 $4,261 $7,939 $5,289 $6,911 $5,289 $63,059
Technology equipment $0 $36,570 $25,440 $36,570 $25,440 $36,570 $25,440 $36,570 $25,440 $36,570 $25,440 $310,050
Vehicle purchase $0 $2,162 $0 $4,325 $0 $4,325 $0 $4,325 $0 $4,325 $0 $19,462
Capital Subtotal $19,292 $76,765 $52,071 $69,833 $53,166 $91,814 $51,926 $71,250 $52,954 $90,785 $52,954 $682,810

Operational Budget
Employees $232,538 $1,971,203 $2,040,964 $2,087,471 $2,133,979 $2,133,979 $2,133,979 $2,133,979 $2,133,979 $2,133,979 $2,133,979 $21,270,026
Office space lease and utilities $50,880 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $2,594,880
Office equipment maintenance & supplies $1,844 $53,133 $54,422 $55,067 $55,712 $55,712 $55,712 $55,712 $55,712 $55,712 $55,712 $554,449
Maintenance of general office equipment $0 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $1,621,800
Maintenance of technology equipment $0 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $44,520
GIS services (contract) $0 $159,000 $159,000 $159,000 $159,000 $159,000 $106,000 $106,000 $106,000 $106,000 $106,000 $1,325,000
Vehicle fuel and maintenance $0 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $14,190
Travel $2,783 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $144,226
Vehicle / mileage allowance $129 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $22,620
Insurance $20,405 $140,980 $140,980 $150,255 $150,255 $150,255 $150,255 $150,255 $140,980 $140,980 $140,980 $1,476,580
Staff training and uniforms $477 $11,130 $13,515 $15,105 $16,695 $16,695 $16,695 $16,695 $16,695 $16,695 $16,695 $157,092
Legal assistance $0 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $3,710,000
Financial analysis assistance $0 $37,100 $74,200 $74,200 $37,100 $74,200 $74,200 $37,100 $74,200 $74,200 $37,100 $593,600
JPA member meeting stipend $0 $50,880 $50,880 $50,880 $25,440 $25,440 $25,440 $25,440 $25,440 $25,440 $25,440 $330,720
Law enforcement / Public Safety $0 $160,899 $321,797 $482,696 $643,594 $804,493 $965,391 $1,126,290 $1,287,189 $1,448,087 $1,448,087 $8,688,523
Public education and outreach $0 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $2,650,000
Operational Subtotal $309,055 $3,659,168 $3,930,603 $4,149,519 $4,296,619 $4,494,618 $4,602,517 $4,726,315 $4,915,039 $5,075,937 $5,038,837 $45,198,227

Total $328,347 $3,735,933 $3,982,673 $4,219,351 $4,349,786 $4,586,432 $4,654,442 $4,797,565 $4,967,993 $5,166,723 $5,091,791 $45,881,037

Table G-1a: Employee Costs (including shared staff costs)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Administrative Director $127,200 35% $171,720 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
IT - Database / GIS Management $76,320 35% $103,032 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Budget Analyst $74,200 35% $100,170 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Grant Specialist $90,100 35% $121,635 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Public Education & Outreach $63,600 35% $85,860 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Administrative Assistant $53,000 35% $71,550 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

1.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
$232,538 $361,328 $361,328 $361,328 $361,328 $361,328 $361,328 $361,328 $361,328 $361,328 $361,328
$232,538 $1,806,638 $1,806,638 $1,806,638 $1,806,638 $1,806,638 $1,806,638 $1,806,638 $1,806,638 $1,806,638 $1,806,638

$0 $164,565 $234,326 $280,834 $327,341 $327,341 $327,341 $327,341 $327,341 $327,341 $327,341
$232,538 $1,971,203 $2,040,964 $2,087,471 $2,133,979 $2,133,979 $2,133,979 $2,133,979 $2,133,979 $2,133,979 $2,133,979

Assumptions / Notes:
The position of senior scientist is included in shared staff and overhead.
JPA employee costs are not included in the program administration cost category.
Admin - Secretary time is allocated 50% to program administration and 50% to reserve management.

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration
Table G-1b: Office Space

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
$2.12                  2,000                  2,000                  2,000                  2,000                  2,000                  2,000                  2,000                  2,000                  2,000                  2,000                  2,000 

Lease cost per year $50,880 $50,880 $50,880 $50,880 $50,880 $50,880 $50,880 $50,880 $50,880 $50,880 $50,880
Lease cost per period $50,880 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400 $254,400

Assumptions / Notes:
Assumes Implementing Entity will lease office space.
Table G-1c: Utility Costs (for office space)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Utility cost per year $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Utility cost per period $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Assumptions / Notes:
Utility costs included in office lease costs, above.

$0.00 Annual cost per sq. ft. of office space

Cost per square foot per month, including 
utilities

Position
Total cost per 
FTE per year

Benefit multiplier 
(percent of 

salary)

Salary per 
employee per 

year

Employee cost per  period

Total FTEs
Employee cost per year

Implementation Period (Years)
Total

Utility cost per period
Annual cost per square foot of office space 

Total space leased per period (square feet)

Shared staff  cost per  period
Employee cost per period

Number of FTEs per year per period
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Table G-1: Program Administration
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

Table G-1d: Office Equipment and Supplies by Employee (including shared costs)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
1.5 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Common office furniture $2,120 4                        3                        -                         -                         -                         6                        -                         -                         -                         6                        -                         
Cubicle furniture $2,120 2                        2                        -                         -                         -                         3                        -                         -                         -                         3                        -                         
Office supplies (annual) $530 2                        15                      15                      15                      15                      15                      15                      15                      15                      15                      15                      
Computers $2,650 $265 2                        5                        5                        5                        5                        5                        5                        5                        5                        5                        5                        
Cell phones $636 $127 2                        8                        8                        8                        8                        8                        8                        8                        8                        8                        8                        

$19,292 $27,560 $18,020 $18,020 $18,020 $37,100 $18,020 $18,020 $18,020 $37,100 $18,020
$0 $2,533 $3,321 $4,007 $4,417 $5,879 $4,205 $4,395 $4,205 $5,879 $4,205

$19,292 $30,093 $21,341 $22,027 $22,437 $42,979 $22,225 $22,415 $22,225 $42,979 $22,225
$1,844 $10,229 $10,229 $10,229 $10,229 $10,229 $10,229 $10,229 $10,229 $10,229 $10,229
$1,844 $51,145 $51,145 $51,145 $51,145 $51,145 $51,145 $51,145 $51,145 $51,145 $51,145

$0 $1,988 $3,277 $3,922 $4,567 $4,567 $4,567 $4,567 $4,567 $4,567 $4,567
$1,844 $53,133 $54,422 $55,067 $55,712 $55,712 $55,712 $55,712 $55,712 $55,712 $55,712

Assumptions / Notes:
2                                                                   unit of common office furniture purchased every 20 years

20                                                                 year replacement period for common office furniture
20                                                                 year replacement period for cubicle office furniture (per employee)

1                                                                   year replacement period for office supplies 
3                                                                   year replacement period for computers
2                                                                   year replacement period for cell phones

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration
Table G-1e: General Office Equipment

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Color printer/copy machine/scanner (lease) $11,660 $0                          -                         1                         1                         1                         1                         1                         1                         1                         1                         1                         1 
Office telephone systems (lease) $6,360 $0                          -                         1                         1                         1                         1                         1                         1                         1                         1                         1                         1 
Books and journals (purchase) $1,590                          -                         5                         5                         5                         5                         5                         5                         5                         5                         5                         5 
New fax machines purchased $265                          -                         1                         1                         1                         1                         1                         1                         1                         1                         1                         1 
Old fax machines retired                          -                          -                         1                         1                         1                         1                         1                         1                         1                         1                         1 
Total fax machines $0                          -                         1                         1                         1                         1                         1                         1                         1                         1                         1                         1 
New printers purchased $1,484                          -                         2                         2                         2                         2                         2                         2                         2                         2                         2                         2 
Old printers retired                          -                         1                         1                         2                         2                         2                         2                         2                         2                         2                         2 
Total printers $0                          -                         1                         2                         2                         2                         2                         2                         2                         2                         2                         2 
New digital cameras purchased $514                          -                         4                         4                         2                         4                         4                         2                         4                         4                         2                         4 
Old digital cameras retired                          -                         2                         4                         2                         4                         4                         2                         4                         4                         2                         4 
Total digital cameras $0                          -                         2                         2                         2                         2                         2                         2                         2                         2                         2                         2 
Radio base station  purchased $2,650                          -                         1                          -                         1                          -                         1                          -                         1                          -                         1                          - 
Radio base station  retired                          -                          -                          -                         1                          -                         1                          -                         1                          -                         1                          - 
Total radio base stations $106                          -                         1                         1                         1                         1                         1                         1                         1                         1                         1                         1 
Trunked radio system (shared tower and 
repeaters) $6,360                          -                         1                         1                         1                         1                         1                         1                         1                         1                         1                         1 

$0 $7,939 $5,289 $6,911 $5,289 $7,939 $4,261 $7,939 $5,289 $6,911 $5,289
$0 $32,436 $32,436 $32,436 $32,436 $32,436 $32,436 $32,436 $32,436 $32,436 $32,436
$0 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180 $162,180

Assumptions / Notes:
Assumes printer and phone maintenance/service constracts provided at no cost by Permittees.

5                                                                   year replacement period for fax machine and  printer.
3                                                                   year replacement period for digital cameras.

10                                                                 year replacement period for radio base station.

Cost of service 
contract per year

Cost per FTE per 
replacement 

periodEquipment type

Number of FTEs with office equipment and supply costs (per year per period)

Cost of service 
contract per item 

per year

Total maintenance and supplies cost per period

Number of items leased, purchased, or retired,  per period

Total FTEs

Lease and maintenance (operating) cost per year

Shared furniture and equipment cost per  period
Furniture and equipment (capital) cost per period

Total furniture and equipment (capital) cost per period
Maintenance and supplies cost per year

Equipment purchase (capital) cost per period

Lease and maintenance cost per period

Cost per year 
(leased items) / 

cost per item 
(purchased 

items)

Maintenance and supplies cost per period
Shared maintenance and supplies cost per period
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Table G-1: Program Administration
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-1f: Technology Equipment/Services

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
New GIS/database servers purchased $10,600 -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         
Old GIS/database servers retired -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         
Total GIS/database servers $1,060 -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         
New tablet PC purchased $5,300 -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        2                        
Old tablet PCs retired -                         -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        
Total tablet PCs $530 -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        2                        
New plotters purchased $11,130 -                         1                        -                         1                        -                         1                        -                         1                        -                         1                        -                         
Old plotters retired -                         -                         -                         1                        -                         1                        -                         1                        -                         1                        -                         
Total plotters $424 -                         1                        1                        1                        1                        1                        1                        1                        1                        1                        1                        
New GPS units purchased $4,240 -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        2                        
Old GPS units retired -                         -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        
Total GPS units $742 -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        2                        
New GIS software purchased $7,420 -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         
Old GIS software retired -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         
Total GIS software $1,590 -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         -                         
New computer software purchased $3,180 -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        2                        
Old computer software retired -                         -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        
Total computer software $742 -                         2                        2                        2                        2                        2                        2                        2                        2                        2                        2                        

$0 $36,570 $25,440 $36,570 $25,440 $36,570 $25,440 $36,570 $25,440 $36,570 $25,440
$0 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452 $4,452
$0 $159,000 $159,000 $159,000 $159,000 $159,000 $106,000 $106,000 $106,000 $106,000 $106,000

Assumptions / Notes:
$31,800 annual cost of contract GIS services, years 1 - 25
$21,200 annual cost of contract GIS services, years 26 - 50

5                                                                   year replacement period for GIS and database equipment purchased.
3                                                                   year software upgrade cycle

GIS services contracted with local partners or other entities.

Table G-1g: Passenger Vehicles and Fuel (shared with restoration, reserve management, and monitoring)
Cost per 5-year period 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Passenger car purchase $0 $2,162 $0 $4,325 $0 $4,325 $0 $4,325 $0 $4,325 $0
Vehicle fuel and maintenance $0 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419 $1,419
Assumptions / Notes:

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration
Table G-1h: Vehicle Mileage Allowance (including shared cost)

Mileage 
allowance per 
year per FTE 

(miles) 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Administrative Director -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
IT - Database / GIS Management -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Budget Analyst -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Grant Specialist 500                    $129 $129 $129 $129 $129 $129 $129 $129 $129 $129 $129
Public Education & Outreach 1,000                 $0 $257 $257 $257 $257 $257 $257 $257 $257 $257 $257
Administrative Assistant 250                    $0 $64 $64 $64 $64 $64 $64 $64 $64 $64 $64

$129 $450 $450 $450 $450 $450 $450 $450 $450 $450 $450
$129 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$129 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249 $2,249

Assumptions / Notes:
$0.514 Cost per mile for travel allowance

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration
Assumes Administrative Director uses implementing entity-owned passenger car and field staff use owned trucks, see G-2c and G-5f

Mileage allowance cost per year

Cost of software 
update or 

service contract 
per 5-year period

Mileage allowance cost per period

Number of items leased, purchased, or retired, per period

Vehicle Mileage Allowance by Employee

Maintenance cost per period
Equipment purchase (capital) cost per period

Mileage allowance cost  per period

GIS contract services per period

Cost per item

Shared mileage allowance  cost per period
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Table G-1: Program Administration
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-1i: Overnight Travel (including shared cost)

Days of 
overnight travel 

per FTE per year 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Administrative Director 5                        $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783
IT - Database / GIS Management -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Budget Analyst -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Grant Specialist -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Public Education & Outreach -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Administrative Assistant -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783 $2,783
$2,783 $13,913 $13,913 $13,913 $13,913 $13,913 $13,913 $13,913 $13,913 $13,913 $13,913

$0 $232 $232 $232 $232 $232 $232 $232 $232 $232 $232
$2,783 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144 $14,144

Assumptions / Notes:
$186 Travel allowance per diem
3.00                                                              Per diem multiplier for executive director to cover additional travel expenses such as airfare
10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration

Table G-1j: Insurance

Insurance type
Cost per year 

per vehicle Cost per year 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Total vehicles per year -                         4                        4                        5                        5                        5                        5                        5                        4                        4                        4                        
Automobile $1,855 $0 $7,791 $7,791 $9,646 $9,646 $9,646 $9,646 $9,646 $7,791 $7,791 $7,791
Directors and officers $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830
Liability $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830 $5,830
Professional liability $8,745 $8,745 $8,745 $8,745 $8,745 $8,745 $8,745 $8,745 $8,745 $8,745 $8,745 $8,745

$20,405 $28,196 $28,196 $30,051 $30,051 $30,051 $30,051 $30,051 $28,196 $28,196 $28,196
$20,405 $140,980 $140,980 $150,255 $150,255 $150,255 $150,255 $150,255 $140,980 $140,980 $140,980

Table G-1k: Staff Training
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Total Staff 1.5 7.0 8.5 9.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Staff training cost per year $477 $2,226 $2,703 $3,021 $3,339 $3,339 $3,339 $3,339 $3,339 $3,339 $3,339
Staff training cost per period $477 $11,130 $13,515 $15,105 $16,695 $16,695 $16,695 $16,695 $16,695 $16,695 $16,695
Assumptions / Notes:

$318 Annual cost of training per staff member (excluding travel)

Table G-1l: Staff Uniforms
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Total Staff 1.5 7.0 8.5 9.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5
Uniform annual cost $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Uniform cost per period $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Assumptions / Notes:

$0 Annual cost for t-shirts and polos for all employees

Table G-1m: Legal Assistance
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Hours per period -                         1,000                 1,000                 1,000                 1,000                 1,000                 1,000                 1,000                 1,000                 1,000                 1,000                 
Legal assistance cost per period $0 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000 $371,000
Assumptions / Notes:

$371 Hourly rate for legal assistance
Assumes outside legal counsel or cost of in-house counsel shared from a partner agency, particularly after start-up period.
The legal assistance category covers legal assistance required under the program administration and land acquisition cost categories.

Table G-1n: Financial Analysis Assistance
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Cost per 5-year period $0 $37,100 $74,200 $74,200 $37,100 $74,200 $74,200 $37,100 $74,200 $74,200 $37,100
Financial analysis cost per period $0 $37,100 $74,200 $74,200 $37,100 $74,200 $74,200 $37,100 $74,200 $74,200 $37,100
Assumptions / Notes:
The financial analyis assistance category covers the periodic assistance of a financial analyst to review the program's cost/revenue balance and ensure that charges are adjusted in line with changing land costs.
After start-up, financial analyst review will occur once every 3 years (years 3,6,9,12,15,18,21,24,27,30,33,36,39,42,45,and 48).

Insurance cost per year

Travel cost per year

Insurance cost per period

Travel cost per period
Shared travel cost per period

Travel cost per period
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Table G-1: Program Administration
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-1o: JPA Member Meeting Stipend

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Number of meetings per period -                         20                      20                      20                      10                      10                      10                      10                      10                      10                      10                      
Total stipend per period $0 $50,880 $50,880 $50,880 $25,440 $25,440 $25,440 $25,440 $25,440 $25,440 $25,440
Assumptions / Notes:

8                                                                   Number of JPA members
$318 Stipend per meeting per member

Table G-1p: Law Enforcement /Public Safety Costs
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Reserve acres managed (cumulative total) -                         3,795                 7,590                 11,384               15,179               18,974               22,769               26,563               30,358               34,153               34,153               
Annual law enforcement cost $0 $32,180 $64,359 $96,539 $128,719 $160,899 $193,078 $225,258 $257,438 $289,617 $289,617

Cost per period $0 $160,899 $321,797 $482,696 $643,594 $804,493 $965,391 $1,126,290 $1,287,189 $1,448,087 $1,448,087
Assumptions / Notes:

$8.48 Law enforcement cost per reserve acre per year
Law enforcement and public safety costs on existing open space will be covered by County Parks through County Parks Rangers and the County Sheriff.

Table G-1q: Public Education/Outreach
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Public education cost per year $0 $53,000 $53,000 $53,000 $53,000 $53,000 $53,000 $53,000 $53,000 $53,000 $53,000
Public education cost per period $0 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000 $265,000



Santa Clara Valley Habitat Plan Implementation Budget

G-2 Shared Staff and Overhead

App_G-1_BudgetModel_2010-dollars_August 2012 FINAL

page 34 of 65 date printed: 7/27/2012

Table G-2: Shared staff and overhead (shared among management, restoration, and monitoring)
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

Capital budget 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Office furniture & equipment $0 $25,334 $33,213 $40,068 $44,167 $58,795 $42,047 $43,955 $42,047 $58,795 $42,047 $430,466
Passenger car purchase $0 $21,624 $0 $43,248 $0 $43,248 $0 $43,248 $0 $43,248 $0 $194,616
Capital subtotal $0 $46,958 $33,213 $83,316 $44,167 $102,043 $42,047 $87,203 $42,047 $102,043 $42,047 $625,082

Operational budget
Staff $0 $1,645,650 $2,343,263 $2,808,338 $3,273,413 $3,273,413 $3,273,413 $3,273,413 $3,273,413 $3,273,413 $3,273,413 $29,711,138
Equipment maintenance & supplies $0 $19,875 $32,772 $39,220 $45,668 $45,668 $45,668 $45,668 $45,668 $45,668 $45,668 $411,545
Vehicle fuel and maintenance $0 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $141,900
Vehicle mileage allowance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Overnight travel $0 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $23,188
Operational subtotal $0 $1,682,034 $2,392,543 $2,864,066 $3,335,590 $3,335,590 $3,335,590 $3,335,590 $3,335,590 $3,335,590 $3,335,590 $30,287,770

Total $0 $1,728,992 $2,425,756 $2,947,382 $3,379,756 $3,437,632 $3,377,636 $3,422,792 $3,377,636 $3,437,632 $3,377,636 $30,912,852

Table G-2a: Staff (shared among administration, reserve management, restoration and monitoring)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Senior Scientist $100,700 35% $135,945 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Project Manager/Conservation Planner $90,100 35% $121,635 0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Field Staff $68,900 35% $93,015 0.0 1.5 3.0 4.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

0.0 3.0 4.5 5.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5
$0 $329,130 $468,653 $561,668 $654,683 $654,683 $654,683 $654,683 $654,683 $654,683 $654,683
$0 $1,645,650 $2,343,263 $2,808,338 $3,273,413 $3,273,413 $3,273,413 $3,273,413 $3,273,413 $3,273,413 $3,273,413

Table G-2b: Office Equipment and Supplies (shared among administration, reserve management, restoration and monitoring)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
-                         3                        5                        6                        7                        7                        7                        7                        7                        7                        7                    

Cubicle furniture $2,120 -                         3                        2                        1                        1                        7                        -                         -                         -                         7                        -                     
Office supplies (annual) $530 -                         3                        5                        6                        7                        7                        7                        7                        7                        7                        7                    
Computers $2,650 $265 -                         5                        8                        10                      12                      12                      12                      12                      12                      12                      12                  
Cell phones $636 $127 -                         8                        13                      15                      18                      18                      18                      18                      18                      18                      18                  
Mobile radios purchased $954 -                         1                        -                         2                        -                         2                        -                         2                        -                         2                        -                     
Total Mobile radios $106 -                         1                        1                        1                        1                        1                        1                        1                        1                        1                        1                    

$0 $25,334 $33,213 $40,068 $44,167 $58,795 $42,047 $43,955 $42,047 $58,795 $42,047
$0 $3,975 $6,554 $7,844 $9,134 $9,134 $9,134 $9,134 $9,134 $9,134 $9,134
$0 $19,875 $32,772 $39,220 $45,668 $45,668 $45,668 $45,668 $45,668 $45,668 $45,668

Assumptions / Notes:
20                                                                 year replacement period for cubicle office furniture (per employee)

1                                                                   year replacement period for office supplies 
3                                                                   year replacement period for computers
2                                                                   year replacement period for cell phones
1                                                                   Mobile radio per vehicle

Total

Position

Salary per 
employee per 

year

Implementation Period (Years)

Number of employees / vehicles with equipment

Number of FTEs per year per period

Employee cost per year
Employee cost per period

Benefit multiplier 
(percent of 

salary)

Total cost per 
employee per 

year

Total FTEs

Maintenance and supplies cost per year
Maintenance and supplies cost per period

Cost of service 
contract per year

Furniture and equipment (capital) cost per period

Total FTEs
Equipment type

Cost per 
employee per 

year
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Table G-2: Shared staff and overhead (shared among management, restoration, and monitoring)
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-2c: Passenger Vehicles and Fuel (shared among administration, reserve management, restoration, and monitoring)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
New passenger cars purchased, per period -                         1                        -                         2                        -                         2                        -                         2                        -                         2                        -                         
Old passenger cars retired, per period -                         -                         -                         2                        -                         2                        -                         2                        -                         2                        -                         
Total passenger cars, per year, per period -                         1                        1                        1                        1                        1                        1                        1                        1                        1                        1                        

Passenger car purchase cost per period $0 $21,624 $0 $43,248 $0 $43,248 $0 $43,248 $0 $43,248 $0
Fuel and maintenance per year $0 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838

Fuel and maintenance per period $0 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190 $14,190
Assumptions / Notes:

$21,624 Passenger car purchase price
$1,590 Fuel cost per vehicle per year
$1,248 Maintenance cost per vehicle per year

Table G-2d: Vehicle Mileage Allowance (shared among administration, reserve management, restoration, and monitoring)

Mileage 
allowance per 
year per FTE 

(miles) 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Senior Scientist -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Project Manager/Conservation Planner -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Field Staff -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Assumptions / Notes:
$0.514 Cost per mile for travel allowance

Assumes Administrative Director uses implementing entity-owned passenger car and field staff use owned trucks, see G-2c and G-5f

Table G-2e: Overnight Travel (shared among administration, reserve management, restoration and monitoring)

Days of 
overnight travel 

per FTE per year 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Senior Scientist 3                        $0 $278 $278 $278 $278 $278 $278 $278 $278 $278 $278
Project Manager/Conservation Planner 1                        $0 $186 $186 $186 $186 $186 $186 $186 $186 $186 $186
Field Staff -                         $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $464 $464 $464 $464 $464 $464 $464 $464 $464 $464
$0 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319 $2,319

Assumptions / Notes:
$186 Travel allowance per diem

Travel cost per period

Number of vehicles

Vehicle Mileage Allowance by Employee

Mileage allowance cost per year
Mileage allowance cost per period

Travel cost per year
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Table G-3: Land Acquisition
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

Capital Budget (before contingency) 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Acquisition $3,600,000 $25,050,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $0 $257,853,000
Site improvements $0 $1,266,414 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $905,166 $0 $10,776,776
Capital Subtotal $3,600,000 $26,316,747 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,879,647 $29,555,499 $0 $268,629,776

Operational Budget
Due diligence $60,553 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $0 $5,237,791
Pre-acquisition surveys $69,905 $490,875 $560,781 $560,781 $560,781 $560,781 $560,781 $560,781 $560,781 $560,781 $0 $5,047,026
Operational Subtotal $130,458 $1,066,124 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $1,136,029 $0 $10,284,817

Total (before contingency) $3,730,458 $27,382,871 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $31,015,677 $30,691,529 $0 $278,914,593

Table G-3a: Land Acquisition Cost over 50-year Program 0.010416667 11% 11% 11% 11% 11% 11% 11% 11% 11%

Location 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Acres acquired by period                 500.00 3,511.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             -                          
Near East Hills $1,800,000 $6,045,000 $7,845,000 $7,845,000 $7,845,000 $7,845,000 $7,845,000 $7,845,000 $7,845,000 $7,845,000 -                          
Near West Hills $0 $3,612,000 $3,612,000 $3,612,000 $3,612,000 $3,612,000 $3,612,000 $3,612,000 $3,612,000 $3,612,000 -                          
Remote East Hills $0 $7,592,000 $7,592,000 $7,592,000 $7,592,000 $7,592,000 $7,592,000 $7,592,000 $7,592,000 $7,592,000 -                          
Remote West Hills $1,800,000 $4,558,000 $6,358,000 $6,358,000 $6,358,000 $6,358,000 $6,358,000 $6,358,000 $6,358,000 $6,358,000 -                          
Almaden Valley/Valley Floor $0 $3,243,333 $3,243,333 $3,243,333 $3,243,333 $3,243,333 $3,243,333 $3,243,333 $3,243,333 $3,243,333 -                          

Total before contingency $3,600,000 $25,050,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $28,650,333 $0
Total with contingency $3,708,000 $25,801,843 $29,509,843 $29,509,843 $29,509,843 $29,509,843 $29,509,843 $29,509,843 $29,509,843 $29,509,843 $0

Assumptions / Notes:
Easements assumed for agricultural land and ranchland per the assumptions below.

300                                                                                                          Number of acres acquired in Remote West Hills during plan development (one transaction, fee title).
200                                                                                                          Number of acres acquired in Near East Hills during plan development (one transaction).

11.1% Percent of each land cover type acquired in each 5-year period beginning in year 1, assuming acquisition complete by year 45, and acres acquired during plan development deducted from first period.
0% Percent of Valley Floor that is agricultural land in the Pajaro River Valley that will be acquired using conservation easements

50% Percent of Remote and Near Hills that is ranchland that will be acquired using conservation easements.
80% Percent of fee title cost required for easement acquisition

3% Contingency factor for land acquisition and site improvements

Table G-3b: Proposed Land Acquisition Cost Assumptions, by location and parcel size (fee title purchase price per acre in 2007 dollars)

Location
Less than 50 

acres 50 - 250 acres Over 250  acres
Near East Hills $28,000 $9,000 $8,000
Near West Hills $28,000 $9,000 $8,000
Remote East Hills $10,000 $9,000 $6,000
Remote West Hills $10,000 $9,000 $6,000
Almaden Valley / Valley Floor $34,000 $17,000 $16,000
For cost estimating purposes, land costs assumed to remain constant (in real terms) over time.  See Chapter 9 for automatic and periodic inflation factors that are built into the fees to account for expected increases in land cost over time.

Table G-3c: Due Diligence

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Number of acquisitions 2                         19                       19                       19                       19                       19                       19                       19                       19                       19                       -                          
Appraisals $5,300 $13,250 $125,875 $125,875 $125,875 $125,875 $125,875 $125,875 $125,875 $125,875 $125,875 $0
Preliminary title report $530 $1,325 $12,588 $12,588 $12,588 $12,588 $12,588 $12,588 $12,588 $12,588 $12,588 $0
Phase I site assessment $3,445 $8,613 $81,819 $81,819 $81,819 $81,819 $81,819 $81,819 $81,819 $81,819 $81,819 $0
Legal description $4,346 $10,865 $103,218 $103,218 $103,218 $103,218 $103,218 $103,218 $103,218 $103,218 $103,218 $0
Boundary survey $5,963 $14,906 $141,609 $141,609 $141,609 $141,609 $141,609 $141,609 $141,609 $141,609 $141,609 $0
Monumentation $4,638 $11,594 $110,141 $110,141 $110,141 $110,141 $110,141 $110,141 $110,141 $110,141 $110,141 $0

Total $24,221 $60,553 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $575,249 $0
Assumptions / Notes:

170                                                                                                          Number of acquisitions over plan term, including acquisitions during plan development (below)
2                                                                                                              Number of acquisitions during plan development.

1.25                                                                                                         Due diligence premium for land not acquired but surveyed/processed for potential acquisition.  Applies to number of acquisitions and amount of land surveyed.
12,500                                                                                                    Average acquisition parcel boundary length in feet

$0.48 Cost per linear foot for boundary survey
$0.37 Cost per linear foot for monumentation

Cost per 5-year period

Total
Implementation Period (Years)

Cost per 
acquisition

Cost per 5-year period
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Table G-3: Land Acquisition
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-3d: Pre-acquisition Surveys - contractor hours

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve acres acquired per period 500.00                3,511.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             4,011.00             -                          
Land cover type surveys 12.0 $9,533 $66,938 $76,470 $76,470 $76,470 $76,470 $76,470 $76,470 $76,470 $76,470 $0
Covered species habitat surveys 16.00                  $12,710 $89,250 $101,960 $101,960 $101,960 $101,960 $101,960 $101,960 $101,960 $101,960 $0
Covered plant surveys 32.0 $25,420 $178,500 $203,920 $203,920 $203,920 $203,920 $203,920 $203,920 $203,920 $203,920 $0
Covered wildlife surveys 28.00                  $22,243 $156,188 $178,430 $178,430 $178,430 $178,430 $178,430 $178,430 $178,430 $178,430 $0

Total $69,905 $490,875 $560,781 $560,781 $560,781 $560,781 $560,781 $560,781 $560,781 $560,781 $0
Assumptions / Notes:

1.25                                                                                                         Premium for land not acquired but surveyed/processed for potential acquisition.  Applies to amount of land surveyed.
100                                                                                                          Acres average/minimum parcel size for pre-acquisition surveys

Land cover type surveys include surveys for federal and state jurisdictional waters, and submitting of a report to the USACE and obtaining a verification
 (includes some hours to respond to any changes the Corps may require).  Land cover type and wetland delineation surveys will occur concurrently.
Covered plant surveys include three visits during the blooming season to cover different blooming times.
Hours include field work and report writing.

$127 Contractor cost per hour including amortized per diem and travel

Table G-3e: Site Improvements

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Number of acquisitions for site improvements -                          21                       19                       19                       19                       19                       19                       19                       19                       19                       -                          
Reserve acres acquired for site improvements -                          4,011                  4,011                  4,011                  4,011                  4,011                  4,011                  4,011                  4,011                  4,011                  -                          
Demolition of old facilities per 500 acres $5,300 $0 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $0
Repair and replacement of gates per 100 acres $4,240 $0 $170,066 $170,066 $170,066 $170,066 $170,066 $170,066 $170,066 $170,066 $170,066 $0
Signs (boundary, landbank, etc.) per 100 acres $2,650 $0 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $0
Other security (e.g., boarding up barns) per 100 acres $2,120 $0 $85,033 $85,033 $85,033 $85,033 $85,033 $85,033 $85,033 $85,033 $85,033 $0
New fence installation per 5-year period $324,148 $0 $324,148 $324,148 $324,148 $324,148 $324,148 $324,148 $324,148 $324,148 $0 $0
Repair/removal of boundary fence per acquisition $18,550 $0 $389,550 $352,450 $352,450 $352,450 $352,450 $352,450 $352,450 $352,450 $352,450 $0
Road obliteration at acquisition per 1,000 acres $26,500 $0 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $106,292 $0
Road stabilization at acquisition per 1,000 acres $10,600 $0 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $42,517 $0

Total before contingency $0 $1,266,414 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $1,229,314 $905,166 $0
Total with contingency $0 $1,304,406 $1,266,193 $1,266,193 $1,266,193 $1,266,193 $1,266,193 $1,266,193 $1,266,193 $932,321 $0

Assumptions / Notes:
Site improvements for land acquired during plan development assumed to occur during years 1 -5 of plan implementation.
Road and fencing improvements will facilitate grazing operations for ongoing landscape management.

$11.66 Average cost of new fence installation by linear foot, once land is acquired
$4.24 Average cost per linear foot for boundary fence repair or removal upon acquisition

27,800                                                                                                    Average linear feet of new fencing installed upon acquisition per 5-year time period; function of acquisitions over time
12,500                                                                                                    Average linear feet of existing fencing per acquisition 

35% Proportion of existing boundary fence that needs repair or removal at acquisition
$106,000 Average cost per mile for road obliteration upon acquisition (re-contouring to natural contours, compaction, erosion control, seeding with natives and weed control)

0.3                                                                                                           Average miles of road obliterated upon acquisition per 1,000 acres acquired
$21,200 Average cost per mile for road stabilization and abandonment upon acquisition (erosion control measures, removal of stream crossing reastures, ripping roadbed, etc.)

0.5                                                                                                           Average miles of road stabilization and abandonment upon acquisition per 1,000 acres acquired
3% Contingency factor for land acquisition and site improvements

Hours per 100 
acres

Cost per 5-year period

Cost per 5-year period
Cost per unit
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Table G-4: Habitat Restoration/Creation
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

Capital budget 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Creation/Restoration (including contingency) $0 $9,384,682 $9,384,682 $9,384,682 $9,384,682 $9,384,682 $9,384,682 $9,384,682 $9,384,682 $0 $0 $75,077,454
Furniture and equipment purchase $0 $8,867 $11,625 $14,024 $15,458 $20,578 $14,716 $15,384 $14,716 $20,578 $14,716 $150,663
Vehicle purchase $0 $7,568 $0 $15,137 $0 $15,137 $0 $15,137 $0 $15,137 $0 $68,116
Remedial measures for long term mngmt. $0 $2,280 $4,559 $6,839 $9,118 $11,398 $13,677 $15,957 $18,237 $18,237 $18,237 $118,538
Capital Subtotal $0 $9,403,397 $9,400,866 $9,420,681 $9,409,258 $9,431,795 $9,413,076 $9,431,160 $9,417,635 $53,952 $32,953 $75,414,770

Operational budget
Environmental compliance $0 $339,730 $339,730 $339,730 $339,730 $339,730 $339,730 $339,730 $129,850 $0 $0 $2,507,960
Staff $0 $575,978 $820,142 $982,918 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $10,398,898
Equipment maintenance and supplies $0 $6,956 $11,470 $13,727 $15,984 $15,984 $15,984 $15,984 $15,984 $15,984 $15,984 $144,041
Vehicle fuel and maintenance $0 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $49,665
Vehicle mileage allowance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Overnight travel $0 $812 $812 $812 $812 $812 $812 $812 $812 $812 $812 $8,116
Long-term management operations $0 $22,796 $45,592 $68,387 $91,183 $113,979 $136,775 $159,571 $182,366 $182,366 $182,366 $1,185,381
Biological monitoring contractors $0 $64,018 $128,037 $167,004 $222,672 $278,340 $334,009 $389,677 $445,345 $445,345 $445,345 $2,919,791
Operational Subtotal $0 $1,015,256 $1,350,748 $1,577,545 $1,821,042 $1,899,506 $1,977,970 $2,056,434 $1,925,017 $1,795,167 $1,795,167 $17,213,852

Total $0 $10,418,652 $10,751,614 $10,998,226 $11,230,300 $11,331,300 $11,391,045 $11,487,593 $11,342,652 $1,849,119 $1,828,120 $92,628,622

Table G-4a: Land Cover Type Restored/Created

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Willow Riparian Forest & Scrub, Mixed Riparian Forest & 0.0 42.4 42.4 42.4 42.4 42.4 42.4 42.4 42.4 0.0 0.0 339.0
Central California Sycamore Alluvial Woodland 0.0 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 0.0 0.0 14.0
Coastal and Valley Freshwater Marsh 0.0 5.6 5.6 5.6 5.6 5.6 5.6 5.6 5.6 0.0 0.0 45.0
Seasonal Wetland 0.0 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 0.0 0.0 30.0
Ponds 0.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 0.0 0.0 72.0
Subtotal (acres) 0.0 62.5 62.5 62.5 62.5 62.5 62.5 62.5 62.5 0.0 0.0 500.0
Streams (miles) 0.0 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 0.0 0.0 10.4
Total (acres) 0.0 63.3 63.3 63.3 63.3 63.3 63.3 63.3 63.3 0.0 0.0 506.3

Table G-4b: Cost of Restoration/Creation Construction (refer to Table G-0a Assumptions / Notes for detailed cost factors by land cover type)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Willow Riparian Forest & Scrub, Mixed Riparian Forest & acres $75,862 $0 $3,214,652 $3,214,652 $3,214,652 $3,214,652 $3,214,652 $3,214,652 $3,214,652 $3,214,652 $0 $0
Central California Sycamore Alluvial Woodland acres $66,587 $0 $116,527 $116,527 $116,527 $116,527 $116,527 $116,527 $116,527 $116,527 $0 $0
Coastal and Valley Freshwater Marsh acres $100,062 $0 $562,849 $562,849 $562,849 $562,849 $562,849 $562,849 $562,849 $562,849 $0 $0
Seasonal Wetland acres $112,385 $0 $421,442 $421,442 $421,442 $421,442 $421,442 $421,442 $421,442 $421,442 $0 $0
Ponds acres $86,282 $0 $776,538 $776,538 $776,538 $776,538 $776,538 $776,538 $776,538 $776,538 $0 $0
Streams (with Ogier Ponds adjustment) linear feet $447 $0 $3,068,585 $3,068,585 $3,068,585 $3,068,585 $3,068,585 $3,068,585 $3,068,585 $3,068,585 $0 $0
Ogier Ponds project dollars $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $8,160,593 $8,160,593 $8,160,593 $8,160,593 $8,160,593 $8,160,593 $8,160,593 $8,160,593 $0 $0
$0 $1,224,089 $1,224,089 $1,224,089 $1,224,089 $1,224,089 $1,224,089 $1,224,089 $1,224,089 $0 $0

Assumptions / Notes:
All restoration projects implemented by year 40.
Reserve staff would prepare restoration management plans.
Restoration planning, design, and implementation will be accomplished through a combination of contractors with staff oversight and management.
The estimate of construction costs is a planning tool to assess the level of effort required to perform the work. Actual construction costs may vary from the above 
estimates because of competitive bidding, negotiations with the client, or fluctuations in market prices. This is not a bid.
Plan, specification, and engineering work, bid assistance, and construction oversight are accounted for in the 5-year period in which construction takes place.
Five years of post-construction maintenance will be conducted in the 5-year period after construction takes place.
Post-construction restoration monitoring and maintenance is a 5-year period of staff monitoring and contractor remediation to ensure successful implementation of plan drawings,

15% Contingency factor for restoration/creation; assumed to be higher than standard contingency
0.0 Miles of stream restored in Ogier Ponds project, expected in years 6-10

Cost per unit 
(before 

contingency)

Total before contingency

UnitLand Cover Type 

Restoration contingency

Total

Land Cover Type (acres) Total

Implementation Period (Years)

Implementation Period (Years)

Implementation Period (Years)
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Table G-4: Habitat Restoration/Creation
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
G-4c Environmental Compliance for Restoration Projects
Number Projects Requiring Environmental Compliance

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 Total

Small/simple

up to 10 acres or 
up to 0.1 stream 
miles -                        9                       9                       9                       9                       9                       9                       9                       7                       -                        -                        70                  

Medium/more complex

10.1-50 acres or 
0.1-0.5 stream 
miles -                        5                       5                       5                       5                       5                       5                       5                       -                        -                        -                        35                  

Large/most complex
over 50 acres or 
0.5 stream miles -                        1                       1                       1                       1                       1                       1                       1                       -                        -                        -                        7                    

-                        15                     15                     15                     15                     15                     15                     15                     7                       -                        -                        112                
Assumptions / Notes:

12.50% Percentage of projects requiring compliance in each 5-year period between years 1 and 40; linked to restoration over time

Cost per Project Size and Compliance Category

CWA 404/401 CDFG 1602 Other Total
Small/simple $5,300 $2,650 $10,600 $18,550
Medium/more complex $10,600 $4,240 $10,600 $25,440
Large/most complex $26,500 $8,480 $10,600 $45,580

For 401/404 and 1602 compliance, varying costs have more to do with project complexity than with project size.
Clean Water Act and 1602 permits will be done on a per-project basis; a Regional General Permit and Master 1602 Agreement will be available for small to medium projects.
All compliance costs include application or other fees

401/404
The cost of conducting wetland delineations is not included under CWA 404/401 compliance; it is expected that delineation would be covered under land acquisition costs.
Each project implemented under the HCP will qualify for compliance under the regional permit program for the inventory area
Tasks associated with Section 402 compliance are not included in this cost estimate.

1602
All projects except large ones would qualify for the Master 1602 for the inventory area

Other
The "other" compliance category could include county grading permits, road encroachment permits, or other local approvals.
Includes preparation of a Storm Water Pollution Prevention Plan (SWPPP) in compliance with Regional Water Quality Control Board General Construction Permit.
Applicable to any project resulting in more than one acre of ground disturbance, assumed to be most restoration projects.
Table G-4d: Staff (shared with administration, reserve management, and monitoring)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Total employee cost per period $0 $575,978 $820,142 $982,918 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to restoration
The cost/employee/year includes salary and benefits.
Table G-4e: Office Equipment and Supplies (shared with administration, reserve management, and monitoring)
Cost per period 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Furniture and equipment purchase $0 $8,867 $11,625 $14,024 $15,458 $20,578 $14,716 $15,384 $14,716 $20,578 $14,716
Equipment maintenance and supplies $0 $6,956 $11,470 $13,727 $15,984 $15,984 $15,984 $15,984 $15,984 $15,984 $15,984
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to restoration
Table G-4f: Passenger Vehicles and Fuel (shared with administration, reserve management, and monitoring)
Cost per period 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Passenger car purchase $0 $7,568 $0 $15,137 $0 $15,137 $0 $15,137 $0 $15,137 $0
Vehicle fuel and maintenance $0 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to restoration
Table G-4g: Vehicle Mileage Allowance (shared with administration, reserve management, and monitoring)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Cost per period $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to restoration
Table G-4h: Overnight Travel (shared with administration, reserve management, and monitoring)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Cost per period $0 $812 $812 $812 $812 $812 $812 $812 $812 $812 $812
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to restoration

Project size Size Range
Number of projects per period

Total projects

Project size
Compliance Category
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Table G-4: Habitat Restoration/Creation
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

Table G-4i: Long-term management
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Restored pond acres managed (cumulative total) 0.0 9.0 18.0 27.0 36.0 45.0 54.0 63.0 72.0 72.0 72.0
Restored acres managed for feral pigs (cumulative) 0.0 47.9 95.8 143.6 191.5 239.4 287.3 335.1 383.0 383.0 383.0
Restored acres managed for cowbird (cumulative) 0.0 42.4 84.8 127.1 169.5 211.9 254.3 296.6 339.0 339.0 339.0

Cost of feral pig management per period $0 $317 $634 $952 $1,269 $1,586 $1,903 $2,220 $2,537 $2,537 $2,537
Cost to control brown headed cowbird, per period $0 $6,738 $13,475 $20,213 $26,951 $33,688 $40,426 $47,163 $53,901 $53,901 $53,901
Cost to control non-native fish in ponds, per period $0 $1,431 $2,862 $4,293 $5,724 $7,155 $8,586 $10,017 $11,448 $11,448 $11,448
Pond maintenance $0 $14,310 $28,620 $42,930 $57,240 $71,550 $85,860 $100,170 $114,480 $114,480 $114,480

Operational cost per period $0 $22,796 $45,592 $68,387 $91,183 $113,979 $136,775 $159,571 $182,366 $182,366 $182,366
Remedial measures for long-term mngmt. $0 $2,280 $4,559 $6,839 $9,118 $11,398 $13,677 $15,957 $18,237 $18,237 $18,237
Assumptions / Notes:
Invasive species management on restored lands assumes grassland is restored to wetlands.  While some other land covers may also be restored to wetlands, the majority will be grasslands.

$32 Cost to control brown-headed cowbird per year per acre managed.  Would occur periodically in strategic locations throughout the reserve system.
0.50                                                                             Acres per pond (Table 5-12)
30% Percent of ponds managed for control of non-native fish
0.5                                                                               Number of management actvities (applications) per pond per year to control non-native fish assuming management occurs every other year.

$106 Cost to control non-native fish per pond per application (supplies only, not labor).
Note:  Management activities for non-native fish will be done by reserve staff. Costs for management for non-native fish in ponds in existing open space covered in Table G-5m.
Table G-4j: Long-term biological monitoring

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Restored acres monitored for RLF and TCBB 0.0 62.5 125.0 187.5 250.0 312.5 375.0 437.5 500.0 500.0 500.0
Restored acres monitored for CTS 0.0 18.4 36.8 55.1 73.5 91.9 110.3 128.6 147.0 147.0 147.0
Restored acres monitored for WPT 0.0 58.8 117.5 176.3 235.0 293.8 352.5 411.3 470.0 470.0 470.0
Restored stream miles monitored for YLF 0.0 1.3 2.6 3.9 5.2 6.5 7.8 9.1 10.4 10.4 10.4
Restored acres monitored for LBV 0.0 44.1 88.3 132.4 176.5 220.6 264.8 308.9 353.0 353.0 353.0
California Red-Legged Frog $0 $11,989 $23,978 $31,276 $41,701 $52,126 $62,551 $72,976 $83,402 $83,402 $83,402
California Tiger Salamander $0 $26,490 $52,980 $69,104 $92,139 $115,174 $138,209 $161,244 $184,278 $184,278 $184,278
Western Pond Turtle $0 $422 $844 $1,100 $1,467 $1,834 $2,201 $2,568 $2,934 $2,934 $2,934
Foothill Yellow-Legged Frog (streams) $0 $2,258 $4,515 $5,889 $7,853 $9,816 $11,779 $13,742 $15,705 $15,705 $15,705
Least Bell's Vireo $0 $5,699 $11,398 $14,867 $19,823 $24,779 $29,735 $34,691 $39,646 $39,646 $39,646
Tricolor Blackbird $0 $2,862 $5,725 $7,467 $9,956 $12,445 $14,933 $17,422 $19,911 $19,911 $19,911

Cost per period $0 $49,720 $99,440 $129,704 $172,939 $216,173 $259,408 $302,643 $345,877 $345,877 $345,877
Natural Communities Monitoring
Restored Riparian Forest and Scrub 0.0 44.1 88.3 132.4 176.5 220.6 264.8 308.9 353.0 353.0 353.0
Restored Wetland 0.0 9.4 18.8 28.1 37.5 46.9 56.3 65.6 75.0 75.0 75.0
Restored Open Water (ponds) 0.0 9.0 18.0 27.0 36.0 45.0 54.0 63.0 72.0 72.0 72.0
Riparian Forest and Scrub $0 $2,497 $4,993 $6,513 $8,684 $10,855 $13,026 $15,197 $17,368 $17,368 $17,368
Wetland $0 $11,276 $22,551 $29,415 $39,220 $49,025 $58,829 $68,634 $78,439 $78,439 $78,439
Open Water (aquatic) $0 $526 $1,052 $1,373 $1,830 $2,288 $2,745 $3,203 $3,660 $3,660 $3,660

Cost per period $0 $14,298 $28,597 $37,300 $49,734 $62,167 $74,601 $87,034 $99,467 $99,467 $99,467
Assumptions / Notes:

Covererd Species on Restored Land

Annual cost 
based on person 

hours per year 
for complete 

reserve system

Annual cost per 
acre or mile 

monitored
California Red-legged Frog $72,281 $56
California Tiger Salamander $62,680 $418
Western Pond Turtle $14,567 $2
Foothill Yellow-Legged Frog (streams, miles) $15,101 $503
Least Bell's Vireo $22,463 $37
Tricolor Blackbird $13,274 $13

15% Percent premium on costs in years 1 - 10 to reflect more intensive early efforts and the fact that monitoring would become more efficient over time.

Land Covers for Natural Communities Monitoring on 
Restored Land

Annual cost 
based on person-

hours per year 
for complete 

reserve system 
Annual cost per 
acre  monitored

Riparian Forest and Scrub $15,924 $16
Wetland $54,036 $349
Open Water (aquatic) $3,000 $17

Covered Species Monitoring

Biological Monitoring Cost Per Period by Natural Community

Biological Monitoring Cost Per Period by Species
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Table G-5: Reserve Management and Maintenance
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

Capital Budget, with restored lands adjustment 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Furniture and equipment purchase $0 $20,046 $20,493 $24,800 $25,281 $33,475 $24,539 $26,161 $23,585 $32,521 $24,539 $255,441
Vehicle purchase $0 $81,344 $72,080 $127,497 $103,880 $127,497 $103,880 $127,497 $95,400 $119,017 $103,880 $1,061,972
Other equipment purchase $0 $60,337 $120,674 $181,011 $241,348 $301,685 $362,022 $422,359 $482,696 $543,033 $543,033 $3,258,196
Field facilities - construction cost $0 $557,295 $0 $0 $557,295 $0 $557,295 $0 $0 $0 $0 $1,671,885
Wells and water pumping equipment $0 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $0 $858,600
Contractors - capital $0 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $334,298 $4,519,119
Remedial measures $0 $228,556 $745,968 $739,066 $818,280 $820,126 $878,598 $880,444 $895,619 $894,179 $894,179 $7,795,016
Capital Subtotal $0 $1,507,959 $1,519,595 $1,632,754 $2,306,464 $1,843,163 $2,486,714 $2,016,840 $2,057,680 $2,149,130 $1,899,929 $19,420,228

Operational Budget, with restored lands adjustment
Reserve staff $0 $1,058,940 $1,303,104 $1,465,881 $1,628,657 $1,628,657 $1,628,657 $1,628,657 $1,628,657 $1,628,657 $1,628,657 $15,228,523
Overnight travel $0 $812 $812 $812 $812 $812 $812 $812 $812 $812 $812 $8,116
Vehicle mileage allowance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Office equipment maintenance and supplies $0 $15,101 $19,614 $22,401 $24,658 $24,658 $24,658 $24,658 $24,128 $24,128 $24,128 $228,134
Vehicle fuel and maintenance $0 $52,631 $52,631 $57,351 $57,351 $57,351 $57,351 $57,351 $52,631 $52,631 $52,631 $549,905
Vehicle/equipment rental $0 $26,267 $52,533 $78,800 $105,067 $131,333 $157,600 $183,867 $210,134 $236,400 $236,400 $1,418,401
Other equipment and materials - operational $0 $10,056 $67,667 $99,646 $131,624 $163,603 $195,582 $227,560 $259,539 $291,517 $291,517 $1,738,312
Field facilities maintenance and utilities $0 $66,250 $66,250 $66,250 $132,500 $132,500 $198,750 $198,750 $198,750 $198,750 $198,750 $1,457,500
Permanent seed bank $0 $63,600 $0 $0 $0 $0 $0 $0 $0 $0 $0 $63,600
Water pumping $0 $2,650 $5,300 $7,950 $10,600 $13,250 $15,900 $18,550 $21,200 $23,850 $23,850 $143,100
Invasive species control $0 $125,240 $250,481 $375,721 $500,962 $626,202 $751,443 $876,683 $1,001,923 $1,135,650 $1,135,650 $6,779,954
Existing open space - County Parks $0 $0 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $35,193,060
Existing open space - Open Space Authority $0 $0 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000 $4,293,000
Contractors - operational $0 $400,325 $440,250 $310,575 $435,300 $517,625 $599,950 $682,275 $764,600 $861,235 $861,235 $5,873,373
Environmental compliance $0 $417,110 $417,110 $417,110 $417,110 $417,110 $417,110 $417,110 $55,650 $0 $0 $2,975,420
Operational Subtotal $0 $2,238,981 $7,063,092 $7,289,836 $7,831,980 $8,100,441 $8,435,152 $8,703,612 $8,605,363 $8,840,970 $8,840,970 $75,950,398

Total $0 $3,746,940 $8,582,687 $8,922,591 $10,138,445 $9,943,604 $10,921,865 $10,720,453 $10,663,043 $10,990,100 $10,740,898 $95,370,626

Table G-5a: Reserve Management Employee Costs (including shared staff costs)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve Manager $90,100 35% $121,635 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Laborer $53,000 35% $71,550 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Administrative Assistant $53,000 35% $71,550 0.0 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
$0 $96,593 $96,593 $96,593 $96,593 $96,593 $96,593 $96,593 $96,593 $96,593 $96,593
$0 $482,963 $482,963 $482,963 $482,963 $482,963 $482,963 $482,963 $482,963 $482,963 $482,963
$0 $575,978 $820,142 $982,918 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694 $1,145,694
$0 $1,058,940 $1,303,104 $1,465,881 $1,628,657 $1,628,657 $1,628,657 $1,628,657 $1,628,657 $1,628,657 $1,628,657

Assumptions / Notes:
35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management

Admin - Secretary time is allocated 50% to program administration and 50% to reserve management.
Table G-5b: Office Equipment and Supplies by Employee (including shared costs)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
0.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Cubicle furniture $2,120                         -                         1                         -                         -                         -                         1                         -                         -                         -                         1                        - 
Office supplies (annual) $530                         -                         1                         1                         1                         1                         1                         1                         1                         1                         1                       1 
Computers $2,650 $265                         -                         2                         2                         2                         2                         2                         2                         2                         2                         2                       2 
Cell phones $636 $127                         -                         3                         3                         3                         3                         3                         3                         3                         3                         3                       3 
Mobile radios purchased $954                         -                         3                         3                         5                         4                         5                         4                         5                         3                         4                       4 
Total mobile radios $106                         -                         3                         3                         4                         4                         4                         4                         4                         3                         3                       3 

$0 $11,179 $8,869 $10,777 $9,823 $12,897 $9,823 $10,777 $8,869 $11,943 $9,823
$0 $8,867 $11,625 $14,024 $15,458 $20,578 $14,716 $15,384 $14,716 $20,578 $14,716
$0 $20,046 $20,493 $24,800 $25,281 $33,475 $24,539 $26,161 $23,585 $32,521 $24,539
$0 $1,629 $1,629 $1,735 $1,735 $1,735 $1,735 $1,735 $1,629 $1,629 $1,629
$0 $8,144 $8,144 $8,674 $8,674 $8,674 $8,674 $8,674 $8,144 $8,144 $8,144
$0 $6,956 $11,470 $13,727 $15,984 $15,984 $15,984 $15,984 $15,984 $15,984 $15,984
$0 $15,101 $19,614 $22,401 $24,658 $24,658 $24,658 $24,658 $24,128 $24,128 $24,128

Assumptions / Notes:
20                                                                           year replacement period for cubicle office furniture (per employee)
1                                                                             year replacement period for office supplies 
3                                                                             year replacement period for computers
2                                                                             year replacement period for cell phones
1                                                                             Mobile radio per vehicle

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management

Position

Total cost per 
employee per 

year

Cost of service 
contract per year

Number of FTEs / vehicles with equipment

Salary per 
employee per 

year

Number of FTEs per year by period

Total FTEs
Employee cost per year

Employee cost per period
Shared staff cost per period

Implementation Period (Years)

Maintenance, supplies, radio system cost per year

Furniture and equipment purchase  (capital) cost per period

Equipment type

Cost per 
employee per 

year
Total FTEs

Shared maintenance and supplies cost per period

Total

Total maintenance and supplies cost per period

Employee cost per period

Shared  furniture and equipment (capital) cost per period
Total furniture and  equipment purchase (capital) cost per period

Maintenance, supplies, radio system cost per period

Benefit multiplier 
(percent of 

salary)
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Table G-5: Reserve Management and Maintenance
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-5c: Overnight Travel (including shared cost)

Position
Days of travel 

per year 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve Manager -                        $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Administrative Assistant -                        $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
$0 $812 $812 $812 $812 $812 $812 $812 $812 $812 $812
$0 $812 $812 $812 $812 $812 $812 $812 $812 $812 $812

Assumptions / Notes:
$186 Travel allowance per diem
35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management

Travel includes offsite travel.  Travel in the course of HCP/NCCP reserve management is covered under the vehicles, maintenance, and fuel cost category below.
Table G-5d: Passenger Vehicles and Fuel (shared with administration, restoration, and monitoring)
Cost per period 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Passenger car purchase $0 $7,568 $0 $15,137 $0 $15,137 $0 $15,137 $0 $15,137 $0
Vehicle fuel and maintenance $0 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967 $4,967
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management
Table G-5e: Vehicle Mileage Allowance (shared with administration, restoration, and monitoring)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Cost per period $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management
Table G-5f: Vehicles, Maintenance, and Fuel

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
New 4WD trucks purchased, per period $31,800                         -                         2                         2                         3                         3                         3                         3                         3                         3                       3                     3 
Old 4WD trucks retired, per period                         -                         -                         2                         3                         3                         3                         3                         3                         3                       3                     3 
Total 4WD trucks, per year, per period $2,120 $2,080                         -                         2                         2                         2                         2                         2                         2                         2                         2                       2                     2 
New ATVs and trailers purchased, per period $8,480                         -                         1                         1                         2                         1                         2                         1                         2                         -                       1                     1 
Old ATVs and trailers retired, per period                         -                         -                         1                         1                         1                         2                         1                         2                         1                       1                     1 
Total ATVs and trailers, per year, per period $424 $520                         -                         1                         1                         2                         2                         2                         2                         2                         1                       1                     1 

$0 $73,776 $72,080 $112,360 $103,880 $112,360 $103,880 $112,360 $95,400 $103,880 $103,880
$0 $9,533 $9,533 $10,477 $10,477 $10,477 $10,477 $10,477 $9,533 $9,533 $9,533
$0 $47,664 $47,664 $52,384 $52,384 $52,384 $52,384 $52,384 $47,664 $47,664 $47,664

Assumptions / Notes:
Assumes Administrative Director uses implementing entity-owned passenger car and field staff use owned trucks, see G-2c and G-5f
G-5g: Leased Vehicles and Equipment

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve acres managed (cumulative total)                         -                  3,795                  7,590                11,384                15,179                18,974                22,769                26,563                30,358                34,153                34,153 
Tractor rental cost per year $0 $1,850 $3,701 $5,551 $7,401 $9,252 $11,102 $12,952 $14,803 $16,653 $16,653
Small tractor rental cost per year $0 $1,046 $2,092 $3,138 $4,183 $5,229 $6,275 $7,321 $8,367 $9,413 $9,413
Dump truck rental cost per year $0 $1,569 $3,138 $4,706 $6,275 $7,844 $9,413 $10,981 $12,550 $14,119 $14,119
Fire truck rental cost per year $0 $788 $1,577 $2,365 $3,154 $3,942 $4,730 $5,519 $6,307 $7,096 $7,096

Vehicle and equipment rental cost per year $0 $5,253 $10,507 $15,760 $21,013 $26,267 $31,520 $36,773 $42,027 $47,280 $47,280
Vehicle and equipment rental cost period $0 $26,267 $52,533 $78,800 $105,067 $131,333 $157,600 $183,867 $210,134 $236,400 $236,400

Assumptions / Notes:

Type of vehicle leased Daily rental cost
Days per 1,000 
acres per year

Tractor $244 2                       
Small tractor $138 2                       
Dump truck $207 2                       

Fire truck $104 2                       
Table G-5h: Equipment, Materials, and Data

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve acres managed (cumulative total) -                        3,795                7,590                11,384               15,179               18,974               22,769               26,563               30,358               34,153               34,153               
Capital cost of equipment and materials per year $0 $12,067 $24,135 $36,202 $48,270 $60,337 $72,404 $84,472 $96,539 $108,607 $108,607
Operational cost of equipment, materials, and data 
per year $0 $2,011 $13,533 $19,929 $26,325 $32,721 $39,116 $45,512 $51,908 $58,303 $58,303

Capital cost per period $0 $60,337 $120,674 $181,011 $241,348 $301,685 $362,022 $422,359 $482,696 $543,033 $543,033
Operational cost per period $0 $10,056 $67,667 $99,646 $131,624 $163,603 $195,582 $227,560 $259,539 $291,517 $291,517

Assumptions / Notes:
$3,180 Capital cost of other equipment (e.g., hand-held tools and machines) and non-liquid materials (e.g., road gravel) per 1,000 reserve acres per year

$530 Operational cost of equipment per 1,000 reserve acres per year
$3,710 Cost per period to acquire aerial photos every 5 years to re-map land cover. Labor provided by Implementing Entity staff.

Capital costs include the capital component of fire fighting equipment/gear, small tools (pliers, wrenches, screwdrivers, etc.), glasses, gloves, hard hats, rain gear, 
irrigation supplies, cargo container, landscape plants and grass, oak trees, lumber, and truck hauling services.
Operational costs include the operational component of fire fighting equipment/gear, small tools (pliers, wrenches, screwdrivers, etc.), glasses, gloves, hard hats, 
rain gear, irrigation supplies, cargo container, landscape plants and grass, oak trees, lumber, and truck hauling services.
Operational costs also include portable radios, small pumps, piping, generator, saw, and demolition hammers.
Grazing is assumed to be an important tool in landscape management on ranchland under conservation easements or grazing leases.

Vehicle and equipment lease costs

Number of new units bought per period

Number of vehicles
Fuel cost per 

vehicle per year

Vehicle fuel and maintenance cost per period

Travel cost per period

Maintenance cost 
per vehicle per 

year
Purchase price 

per vehicle

Vehicle purchase cost per period
Vehicle fuel and maintenance per year

Shared travel cost per period
Travel cost per period

Travel cost per year
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Table G-5: Reserve Management and Maintenance
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-5i: Field Facilities

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve acres managed (cumulative total) -                        3,795                7,590                11,384               15,179               18,974               22,769               26,563               30,358               34,153               34,153               
Number of field facilities -                        1                       1                       1                       2                       2                       3                       3                       3                       3                       3                       
New field facilities -                        1                       -                        -                        1                       -                        1                       -                        -                        -                        -                        

Field faciliy construction cost per period $0 $557,295 $0 $0 $557,295 $0 $557,295 $0 $0 $0 $0
New native plant nurseries constructed -                        -                        -                        -                        -                        -                        -                        -                        -                        -                        -                        

Native plant nursery construction cost per period $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Total facility construction cost per period $0 $557,295 $0 $0 $557,295 $0 $557,295 $0 $0 $0 $0

Establish permanent seed bank for 6 species $0 $63,600 $0 $0 $0 $0 $0 $0 $0 $0 $0
Assumptions / Notes:

10,000                                                                    Threshold for acres of reserve served by each workshop/parking area
$530,000 Cost to build a workshop/parking area

$0 Cost to build native plant nursery ($75,000)
$795 Cost of pre-construction surveys per project

5% Construction oversight and monitoring as percent of construction cost
$63,600 One-time cost to establish permanent seed bank collection

Field facilities contain an area for equipment storage, a manager's office, a shared office, a locker room, restrooms, and a parking area.
Native plant nursery facilities assumed shared with other land management entities.
The seed bank collection will be established at the Rancho Santa Ana Botanic Gardens (or similar institution).  Costs account for seed bank collection design, collection time by consultants or Implementing Entity staff,
seed banking fees at the storage institution, and miscellaneous expenses.
Six covered plant species would be established at the  permanent seed bank:  Santa Clara Valley dudleya, coyote ceanothus, most beautiful jewel-flower, Metcalf Canyon jewel-flower, smooth lessingia, and Mt. Hamilton thistle.
Seed bank established during years 1 - 5.
Table G-5j: Facilities Maintenance and Utilities

Cost per facility 
per year 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Total field facilities per period -                        1                       1                       1                       2                       2                       3                       3                       3                       3                       3                       
Total native plant nurseries per period -                        1                       1                       1                       1                       1                       1                       1                       1                       1                       1                       
Field facilities maintenance cost per year $10,600 $0 $10,600 $10,600 $10,600 $21,200 $21,200 $31,800 $31,800 $31,800 $31,800 $31,800
Field facilities utilities cost per year $2,650 $0 $2,650 $2,650 $2,650 $5,300 $5,300 $7,950 $7,950 $7,950 $7,950 $7,950
Native plant nursery operating cost per year $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $13,250 $13,250 $13,250 $26,500 $26,500 $39,750 $39,750 $39,750 $39,750 $39,750
$0 $66,250 $66,250 $66,250 $132,500 $132,500 $198,750 $198,750 $198,750 $198,750 $198,750

Table G-5k: Wells and Water Pumping
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Reserve acres managed (cumulative total)                         -                  3,795                  7,590                11,384                15,179                18,974                22,769                26,563                30,358                34,153                34,153 
Number of wells added on reserve                         -                         2                         2                         2                         2                         2                         2                         2                         2                         2                         - 
Total wells on reserve                         -                         2                         4                         6                         8                       10                       12                       14                       16                       18                       18 

Capital cost per period for well and pump system $0 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $95,400 $0
Operational cost per year $0 $530 $1,060 $1,590 $2,120 $2,650 $3,180 $3,710 $4,240 $4,770 $4,770

Operational cost per period $0 $2,650 $5,300 $7,950 $10,600 $13,250 $15,900 $18,550 $21,200 $23,850 $23,850
Assumptions / Notes:

0.5                                                                          Number of wells per 1,000 acres
$31,800 Cost to drill a well
$15,900 Cost of pump and related equipment

$265 Annual cost to operate pump per well/pump.
Table G-5l: Invasive Species Control  (For all acres managed, including restored acres.  Restoration share calculated in G-4i. Reserve management total above deducts cost allocated to restored lands.)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve acres acquired and managed (total) -                        3,795                7,590                11,384               15,179               18,974               22,769               26,563               30,358               34,153               34,153               
Acres managed with applications of herbicides -                        1,789                3,578                5,367                7,156                8,944                10,733               12,522               14,311               16,100               16,100               
Acres managed with prescribed burns -                        138                   276                   414                   552                   690                   828                   966                   1,104                1,242                1,242                
Acres managed for feral pigs -                        3,628                7,256                10,884               14,512               18,139               21,767               25,395               29,023               32,651               32,651               
Acres managed to control brown-headed cowbird -                        102                   204                   306                   408                   509                   611                   713                   815                   917                   917                   
Number of ponds managed for non-native fish -                        12                     24                     35                     47                     59                     71                     83                     94                     106                   106                   
Weed management supplies per year $0 $2,011 $4,022 $6,034 $8,045 $10,056 $12,067 $14,079 $16,090 $18,101 $18,101
Cost of herbicide applications per year $0 $9,481 $18,962 $28,443 $37,924 $47,406 $56,887 $66,368 $75,849 $85,330 $85,330
Cost of prescribed burns per year $0 $6,580 $13,161 $19,741 $26,322 $32,902 $39,483 $46,063 $52,644 $59,224 $59,224
Cost of feral pig management per year $0 $4,807 $9,614 $14,421 $19,228 $24,035 $28,842 $33,649 $38,456 $43,263 $43,263
Cost to control brown headed cowbird, per year $0 $3,240 $6,480 $9,720 $12,960 $16,200 $19,440 $22,680 $25,921 $29,161 $29,161
Cost to control non-native fish in ponds, per year $0 $625 $1,251 $1,876 $2,502 $3,127 $3,752 $4,378 $5,003 $5,629 $5,629

Cost per year $0 $26,745 $53,490 $80,236 $106,981 $133,726 $160,471 $187,217 $213,962 $240,707 $240,707
Cost per period $0 $133,726 $267,452 $401,179 $534,905 $668,631 $802,357 $936,084 $1,069,810 $1,203,536 $1,203,536

Assumptions / Notes:
$530 Cost of weed management supplies (not labor) per 1,000 acres of reserve per year, for hand spraying.  Applies to all reserve acres
$27 Cost of applications of herbicides per period per acre managed
$48 Cost of prescribed burns per acre burned

$1,325 Cost of feral pig management per year per 1,000 acres managed
$32 Cost to control brown-headed cowbird per year per acre managed.  Would occur periodically in strategic locations throughout the reserve system.

1,242                                                                      Acres managed with prescribed burns (total in year 50)
177                                                                         Acres of ponds acquired and restored in reserve system, at end of plan term.
0.5                                                                          Acres per pond (Table 5-12)
30% Percent of ponds managed for control of non-native fish
0.5 Number of management actvities (applications) per pond per year to control non-native fish assuming management occurs every other year.

$106 Cost to control non-native fish per pond per application (supplies only, not labor).
Note:  Bullfrog management activities will be conducted by reserve staff.  All herbicides applied according to label instructions.  Pesticides may be applied using aerial, truck, or hand application.
Grazing will be used as applicable for weed management in lieu of herbicides and prescribed burns. Some rangeland may be leased for grazing and some ranchland acquired with conservation easements will be grazed.
Note:  Management activities for non-native fish will be done by reserve staff. Costs for management for non-native fish in ponds in existing open space covered in Table G-5m.
Invasive species control on restored wetlands covered as a restoration cost.

Cost per period

Number of facilities and facility construction costs per period

Cost per year
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Table G-5: Reserve Management and Maintenance
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-5m: Management of existing open space

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Cost per period for County Parks $0 $0 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340 $3,910,340

Cost per period for Open Space Authority lands $0 $0 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000 $477,000
Assumptions / Notes:

$782,068 Annual cost to manage existing open space (County parks managed for the Habitat Plan)
$95,400 Annual cost to manage existing open space (Open Space Authority lands managed for the Habitat Plan)

Management activities begin in year 6.
Does not include other costs such as recreation and law enforcement / public safety because those services are already provided by County Parks and the County Sheriff.
Table G-5n: Contractors - for on-going management and maintenance (For all acres acquired, including restored acres.  Restoration share calculated in G-4i. Reserve management total above deducts cost allocated to restored lands.)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Reserve unit management plans and updates $0 $318,000 $275,600 $63,600 $106,000 $106,000 $106,000 $106,000 $106,000 $106,000 $106,000
Total pond area (cumulative) -                        20                     39                     59                     79                     98                     118                   138                   157                   177                   177                   
Total miles of dirt (ranch) road (cumulative) -                        3                       6                       9                       11                     14                     17                     20                     23                     26                     26                     
Total reserve area (cumulative) -                        3,795                7,590                11,384               15,179               18,974               22,769               26,563               30,358               34,153               34,153               
Pond maintenance $0 $31,270 $62,540 $93,810 $125,080 $156,350 $187,620 $218,890 $250,160 $281,430 $281,430
Dirt (ranch) road maintenance $0 $15,084 $30,168 $45,253 $60,337 $75,421 $90,505 $105,590 $120,674 $135,758 $135,758 $814,549
Other maintenance services $0 $50,281 $100,562 $150,842 $201,123 $251,404 $301,685 $351,966 $402,246 $452,527 $452,527 $2,715,164

Cost per period $0 $414,635 $468,870 $353,505 $492,540 $589,175 $685,810 $782,445 $879,080 $975,715 $975,715
Assumptions / Notes:

$106,000 Reserve unit management plans:  One for each of five reserve units.  Cost per initial plan.  First 3 written in first five years and another 2 written in second five years.
$21,200 Cost to update reserve unit management plan once every 5 years.
$1,590 Cost for pond maintenance (dredging) per acre of pond every 5 years
$1,060 Cost of dirt (ranch) road maintenance per mile of road per year

0.75 Miles of dirt (ranch) road constructed, per 1,000 acres acquired
$2,650 Cost for other maintenance services per 1,000 acres of reserve per year

Costs for Neighboring Landowner Agreement baseline and land cover surveys would be incurred by the landowner.
Other maintenance services include mowing, grading, pest control, disking for fire breaks, fencing, alarms, janitorial services, removing debris associated with illegal marijuana cultivation.
Pond maintenance services on restored ponds covered as a restoration cost.
Table G-5n: Contractors - capital costs for construction services including roadway design, paving, fencing, grading, and surveying services

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Total miles of paved roads (cumulative) -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    -                    
Paved road construction $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Dirt (ranch) road construction $0 $130,683 $130,683 $130,683 $130,683 $130,683 $130,683 $130,683 $130,683 $130,683 $0
Bridge installation $0 $334,298 $334,298 $334,298 $334,298 $334,298 $334,298 $334,298 $334,298 $334,298 $334,298
Wildlife linkages implementation $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Cost per period $0 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $464,980 $334,298
Assumptions / Notes:

$84,800 Cost for paved road construction per mile
$42,400 Cost for dirt (ranch) road construction per mile

-                                                                          Miles of paved road constructed, per 1,000 acres acquired
0.75 Miles of dirt (ranch) road constructed, per 1,000 acres acquired

1                                                                             Number of vehicle bridges installed per period 
$636,000 Cost per vehicle bridge to install

-                                                                              Number of trail bridges installed per period 
$22,260 Cost per trail bridge to install

$795 Cost of pre-construction surveys (per year for road construction and per project for bridge installation)
5% Construction oversight and monitoring as percent of construction cost
$0 Seed money to implement recommendations of feasibility study regarding wildlife linkages (originally $1,500,000)

Contractor category

Contract value per 5-year period

Contract value per 5-year period

Contractor category
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Table G-5: Reserve Management and Maintenance
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
G-5o Environmental Compliance for Reserve Management Projects
Number Projects Requiring Environmental Compliance

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 Total

Small/simple

up to 10 acres or 
up to 0.1 stream 
miles -                        9                       9                       9                       9                       9                       9                       9                       7                       -                        -                        70                    70                 

Medium/more complex

10.1-50 acres or 
0.1-0.5 stream 
miles -                        5                       5                       5                       5                       5                       5                       5                       -                        -                        -                        35                    35                 

Large/most complex
over 50 acres or 
0.5 stream miles -                        1                       1                       1                       1                       1                       1                       1                       -                        -                        -                        7                      7                   

-                        15                     15                     15                     15                     15                     15                     15                     7                       -                        -                        112                  
Assumptions / Notes:

12.50% Percentage of projects requiring compliance in each 5-year period between years 1 and 40; linked to restoration over time
Cost per Project Size and Compliance Category

NEPA/CEQA NHPA Total
Small/simple $5,300 $2,650 $7,950
Medium/more complex $42,400 $3,710 $46,110
Large/most complex $106,000 $9,010 $115,010

For NEPA/CEQA compliance, varying costs have more to do with project complexity than with project size.
Cultural compliance permits will be done on a per-project basis.
All compliance costs include application or other fees
All land acquisitions would be a categorical exemption under CEQA as well as under NEPA, when NEPA applies.

NEPA/CEQA
Depending on the level of detail that is provided for specific projects, they may or may not be able to be covered under the HCP EIR/EIS.  
For those without sufficient detail, additional environmental documentation may need to be prepared.  
It is likely that the majority of those would be in the form of mitigated negative declarations.
Because it is difficult to provide a cost estimate for a project without knowing details such as location, size, etc., 
the following are some rough numbers based on level of controversy:
Small scale non-controversial projects = Cat Excl/Cat Exemp
Medium scale more controversial projects = IS MND/EA FONSI
Larger scale more controversial projects = EIR/EIS

NHPA
Archaeological surveys can be conducted at an intensive level at a rate of 40 acres per person per day.
No more than one cultural resource will be identified per 40 acres or part thereof.
This scope of work and cost estimate does not include tasks necessary for significance evaluations and resolution of adverse effects.
G-5p: Remedial Measures

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Remedial measures $0 $228,556 $745,968 $739,066 $818,280 $820,126 $878,598 $880,444 $895,619 $894,179 $894,179 $7,795,016
Total $0 $228,556 $745,968 $739,066 $818,280 $820,126 $878,598 $880,444 $895,619 $894,179 $894,179 $7,795,016
Assumptions / Notes:

10% Percent of reserve management and maintenance operational cost assumed to be needed for remedial actions on reserve lands.
Applies to operational budget for management activities on reserve lands.
Applies to western burrowing owl conservation strategy management costs from Table G-7.
Management costs include overall reserve management.
Covers costs associated with responses to adaptive management findings as well as costs for restoration or maintenance of reserve areas in response to other changed circumstances such as wildfire or drought.  
Remedial measures for restoration activities are included as a restoration cost.

Capital Budget
Implementation Period (Years)

Total

Project size Size Range
Number of projects per period

Total projects

Project size
Compliance Category
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Table G-6: Monitoring, Research, and Scientific Review
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

Capital Budget 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Office furniture and equipment purchase $0 $5,067 $6,643 $8,014 $8,833 $11,759 $8,409 $8,791 $8,409 $11,759 $8,409 $86,093
Vehicle purchase $0 $4,325 $0 $8,650 $0 $8,650 $0 $8,650 $0 $8,650 $0 $38,923
Capital Subtotal $0 $9,392 $6,643 $16,663 $8,833 $20,409 $8,409 $17,441 $8,409 $20,409 $8,409 $125,016
Operational Budget, with restored lands adjustment
Monitoring staff $0 $329,130 $468,653 $561,668 $654,683 $654,683 $654,683 $654,683 $654,683 $654,683 $654,683 $5,942,228
Office equipment maintenance and supplies $0 $3,975 $6,554 $7,844 $9,134 $9,134 $9,134 $9,134 $9,134 $9,134 $9,134 $82,309
Vehicle fuel and maintenance $0 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $28,380
Vehicle mileage allowance $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Overnight travel $0 $464 $464 $464 $464 $464 $464 $464 $464 $464 $464 $4,638
Monitoring plan $0 $265,000 $0 $53,000 $0 $53,000 $0 $53,000 $0 $53,000 $0 $477,000
Biological monitoring contractors $0 $180,320 $523,533 $753,692 $1,052,137 $1,350,583 $1,649,029 $1,947,474 $2,245,920 $2,600,034 $2,741,679 $15,044,401
California Tiger Salamander genetic study and monitoring $0 $175,220 $337,260 $518,220 $146,215 $171,649 $197,083 $218,278 $235,234 $252,190 $260,668 $2,512,017
Monitoring enhancement on existing open space - Co. Parks $0 $142,451 $316,558 $298,206 $309,676 $316,558 $321,145 $324,422 $326,880 $328,792 $344,084 $3,028,773
Monitoring enhancement on existing open space - OSA land $0 $11,590 $25,755 $24,262 $25,195 $25,755 $26,129 $26,395 $26,595 $26,751 $27,995 $246,422
Directed research $0 $927,500 $397,500 $265,000 $106,000 $106,000 $0 $0 $0 $0 $0 $1,802,000
Scientific review $0 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $943,400
Operational Subtotal $0 $2,132,828 $2,173,454 $2,579,533 $2,400,681 $2,785,003 $2,954,844 $3,331,028 $3,596,087 $4,022,224 $4,135,884 $30,111,567
Total $0 $2,142,219 $2,180,097 $2,596,197 $2,409,515 $2,805,411 $2,963,253 $3,348,468 $3,604,497 $4,042,633 $4,144,294 $30,236,583

Table G-6a: Staff (shared with administration, reserve management, and restoration/creation)
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Cost per period $0 $329,130 $468,653 $561,668 $654,683 $654,683 $654,683 $654,683 $654,683 $654,683 $654,683
Assumptions / Notes:

20% Proportion of shared staff, equipment, vehicle, and travel costs allocated to monitoring and research
The cost/employee/year includes salary and benefits.

Table G-6b: Office Equipment and Supplies (shared with administration, reserve management, and restoration/creation)
Cost per period 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Furniture and equipment purchase $0 $5,067 $6,643 $8,014 $8,833 $11,759 $8,409 $8,791 $8,409 $11,759 $8,409
Equipment maintenance and supplies $0 $3,975 $6,554 $7,844 $9,134 $9,134 $9,134 $9,134 $9,134 $9,134 $9,134
Assumptions / Notes:

20% Proportion of shared staff, equipment, vehicle, and travel costs allocated to monitoring and research

Table G-6c: Passenger Vehicles and Fuel (shared with administration, reserve management, and restoration/creation)
Cost per period 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Passenger car purchase $0 $4,325 $0 $8,650 $0 $8,650 $0 $8,650 $0 $8,650 $0
Vehicle fuel and maintenance $0 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838 $2,838
Assumptions / Notes:

20% Proportion of shared staff, equipment, vehicle, and travel costs allocated to monitoring and research

Table G-6d: Vehicle Mileage Allowance (shared with administration, reserve management, and restoration/creation)
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Cost per period $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Assumptions / Notes:

20% Proportion of shared staff, equipment, vehicle, and travel costs allocated to monitoring and research

Table G-6e: Overnight Travel (shared with administration, reserve management, and restoration/creation)
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Cost per period $0 $464 $464 $464 $464 $464 $464 $464 $464 $464 $464
Assumptions / Notes:

20% Proportion of shared staff, equipment, vehicle, and travel costs allocated to monitoring and research
Compliance monitoring for implementation will be conducted by program administration staff and is addressed under the program administration cost category.
General landscape level surveying and monitoring will be done by staff, once every 5 years.
Pre-acquisition  survey costs are covered under the land acquisition cost category.
Monitoring on lands restored/created is addressed under the restoration cost category.  
Pre-construction surveys are assumed to occur prior to construction of covered activites on the reserve sustem. and costs are estimated as a component of those restoration and management costs.
Construction monitoring is assumed to occur periodically during construction of covered activities and conservation measures, and costs are estimated as a component of those restoration and management costs.
Implementing entity monitoring staff will plan, coordinate, and report on the monitoring categories described below.
Contractors will conduct the field monitoring and data analysis.
Annual monitoring costs assumed roughly constant over the implementation period.  More intensive monitoring in early years; monitoring becomes more efficient over time.
Pre-acquisition, pre-construction surveys, and construction monitoring for covered activities outside of the reserve system will be paid for by developers.

Implementation Period (Years)
Total
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Table G-6: Monitoring, Research, and Scientific Review
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-6f: Biological Monitoring by species and land cover type (field data collection contractors) 
(For all acres managed. Monitoring on restored acres calculated in G-4j. Reserve monitoring total above deducts cost allocated to restored lands.)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
$0 $265,000 $0 $53,000 $0 $53,000 $0 $53,000 $0 $53,000 $0

Covered Species and Land Cover Type

Annual cost based 
on person hours per 

year for complete 
reserve system

California Red-Legged Frog $72,281 $0 $27,708 $73,888 $104,406 $144,563 $184,719 $224,876 $265,032 $305,188 $345,345 $361,407
California Red-Legged Frog - streams $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
California Tiger Salamander $62,680 $0 $24,027 $64,073 $90,537 $125,360 $160,182 $195,004 $229,826 $264,648 $299,470 $313,399
Pond Turtle $14,567 $0 $5,584 $14,891 $21,042 $29,135 $37,228 $45,321 $53,414 $61,507 $69,600 $72,837
Pond Turtle  (streams) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Foothill Yellow-Legged Frog (streams) $15,101 $0 $5,789 $15,437 $21,813 $30,202 $38,592 $46,981 $55,371 $63,760 $72,150 $75,505
San Joaquin Kit Fox $69,644 $0 $26,697 $71,192 $100,597 $139,288 $177,980 $216,671 $255,362 $294,053 $332,744 $348,221
Western Burrowing Owl - overwintering $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Western Burrowing Owl - breeding $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Townsend's Bat $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Least Bell's Vireo $22,463 $0 $8,611 $22,962 $32,446 $44,925 $57,404 $69,884 $82,363 $94,842 $107,321 $112,313
Tricolor Blackbird $13,274 $0 $5,088 $13,569 $19,174 $26,548 $33,923 $41,298 $48,672 $56,047 $63,421 $66,371
Golden Eagle $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0
Bay checkerspot butterfly $158,639 $0 $60,812 $162,165 $229,146 $317,279 $405,412 $493,545 $581,678 $669,810 $757,943 $793,197
Covered plants $101,045 $0 $38,734 $103,290 $145,954 $202,090 $258,226 $314,362 $370,498 $426,634 $482,771 $505,225
Townsend's bat maternity colonies Cost per period $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

$0 $203,050 $541,466 $765,115 $1,059,390 $1,353,665 $1,647,940 $1,942,215 $2,236,490 $2,530,765 $2,648,475
$0 $10,702 $14,269 $13,442 $13,959 $14,269 $14,476 $14,623 $14,734 $14,820 $15,509

Table G-6g: Natural communities biological monitoring (field data collection contractors)
(For all acres managed. Monitoring on restored acres calculated in G-4j. Reserve monitoring total above deducts cost allocated to restored lands.)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Natural Communities

Annual cost based 
on person-hours per 

year for complete 
reserve system 

Grassland $28,679 $0 $10,994 $29,316 $41,425 $57,358 $73,290 $89,223 $105,156 $121,088 $137,021 $143,394
Chaparral & Northern Coastal Scrub $1,424 $0 $546 $1,456 $2,057 $2,848 $3,639 $4,431 $5,222 $6,013 $6,804 $7,120
Oak Woodland $4,277 $0 $1,640 $4,372 $6,178 $8,554 $10,931 $13,307 $15,683 $18,059 $20,436 $21,386
Riparian Forest and Scrub $15,924 $0 $6,104 $16,278 $23,002 $31,849 $40,696 $49,543 $58,390 $67,237 $76,084 $79,622
Conifer Woodland $370 $0 $142 $378 $534 $740 $945 $1,150 $1,356 $1,561 $1,767 $1,849
Wetland $54,036 $0 $20,714 $55,237 $78,052 $108,072 $138,092 $168,112 $198,132 $228,152 $258,172 $270,180
Open Water (aquatic) $3,000 $0 $1,150 $3,066 $4,333 $5,999 $7,666 $9,332 $10,998 $12,665 $14,331 $14,998

$0 $41,289 $110,103 $155,581 $215,420 $275,259 $335,097 $394,936 $454,775 $514,614 $538,549
$0 $2,176 $2,901 $2,733 $2,838 $2,901 $2,943 $2,974 $2,996 $3,014 $3,154

Assumptions / Notes:
                                                                                                159 Total covered plant occurrences protected, including the occurrences on existing open space, number protected by the Plan and the number created

5                                                                                                   Hours of covered plant surveying per occurrence per year
$0 Annual cost to monitor Townsend's bat maternity colonies

2.2% Percent of each species and/or land cover added each year beginning in year 1, assuming 45-year acquisition period.
15% Percent premium on costs in years 1 - 10 to reflect more intensive early efforts and the fact that monitoring would become more efficient over time.

$127 Contractor cost per hour including amortized per diem and travel
5                                                                                                   years per period

Cost per period
Annual Average Cost per 1,000 acres managed

Monitoring Plan

Biological Monitoring Cost Per Period by Species and Land Cover

Cost per period
Annual Average Cost per 1,000 acres managed

Biological Monitoring Cost Per Period by Natural Community
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Table G-6: Monitoring, Research, and Scientific Review
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-6h: California Tiger Salamander:  Management plan, baseline genetic study, and on-going genetic monitoring for hybridization
The objective of the management plan and baseline genetic study is to determine the percent of non-native genes in occupied sites (ponds/wetlands) and develop a management plan based on the data.
The objectives of the on-going monitoring are to inform the adaptive management process associated with the Management Plan, evaluate effectiveness of management/restoration, 
and inform decision-making regarding CTS habitat restoration/acquisition.

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Baseline study and monitoring -                           $175,220 $337,260 $518,220 -                     -                     -                     -                     -                     -                     -                     
On-going management monitoring -                           -                     -                     -                     $146,215 $171,649 $197,083 $218,278 $235,234 $252,190 $260,668

Cost per year $0 $35,044 $67,452 $103,644 $29,243 $34,330 $39,417 $43,656 $47,047 $50,438 $52,134
Cost per period $0 $175,220 $337,260 $518,220 $146,215 $171,649 $197,083 $218,278 $235,234 $252,190 $260,668

Assumptions / Notes:
215                                                                                               total acres of CTS breeding habitat monitored by year 45, includes acquired reserve land and existing open space (Table 5-17)

Year 15 Year 30 Year 45
Reserve system commitment by time period (Table 5-14) 30% 70% 100%

CTS potential breeding habitat (acres) by time period, cumulative 65                            151                    215                    
Baseline study data collection will occur during the first 15 years of plan implementation due to the relatively low number of ponds/wetlands within the Reserve System at the onset of the permit.
Breeding habitat is added relatively evenly over time, and hybridization is only monitored within Reserve System lands.
If a habitat is occupied, genetic samples will be collected and that habitat will be sampled again every three years.
Three years of sampling are required to determine habitat as unoccupied.
Two people (Project Leader/Permitted Specialist and Senior Field Crew) are required for each potential breeding habitat site visit.
A field season includes time for the following activities: personnel management, project planning, data collection, data entry and management, and report writing.

5                                                                                                   Average annual acres of potential breeding habitat added for the first 15 years of the permit term
6                                                                                                   Average annual acres of potential breeding habitat added years 16 - 30 of the permit term
4                                                                                                   Average annual acres of potential breeding habitat added years 30 - 45 of the permit term

30% Percent of potential breeding habitat that is occupied habitat and therefore re-visited every three years for tissue collection purposes
20                                                                                                 Number of samples collected per occupied site
2                                                                                                   Number of pond/wetland sites visited per day, first 5 years

2.5                                                                                                Number of sites visited per day, beginning in year 6
5                                                                                                   Days per year for project-related duties for Project Leader and for Senior Field Crew

$140 Project Leader / Permitted Specialist, hourly rate
$100 Senior Field Crew, hourly rate
$150 Cost per sample for genetic testing, lab component

$3,500 Annual cost for genetic testing: analysis and method design
Baseline Study and Monitoring Costs for equipment, labor, 
and testing, Years 1 - 15 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15

Acres of potential breeding habitat added each year 5                              5                        5                        5                        5                        5                        5                        5                        5                        5                        5                        5                        5                     5                       5                   
Occupied habitat (acres), cumulative 2                              3                        5                        6                        8                        9                        11                      12                      14                      15                      17                      18                      20                   21                     23                 

Unoccupied habitat (acres), cumulative 3                              7                        10                      14                      17                      21                      24                      28                      31                      35                      38                      42                      45                   49                     52                 
Unoccupied habitat (acres) that requires sampling 3                              7                        10                      11                      10                      11                      13                      18                      20                      22                      20                      22                      23                   29                     30                 

Occupied habitat (acres) that requires sampling 2                              1                        4                        4                        5                        8                        7                        10                      12                      10                      17                      13                      17                   21                     15                 
Samples collected 40                            20                      80                      80                      100                    160                    140                    200                    240                    200                    340                    260                    340                 420                   300               

Field season days per person, including project-related duties 8                              9                        12                      13                      13                      15                      15                      19                      21                      21                      24                      23                      25                   30                     28                 

1-5 6-10 11-15
Collection equipment $3,500 $2,500 $2,500 (waders, nets, dip nets, buckets, etc.)
Tissue sampling equipment $3,500 $2,500 $2,500 (collection jars, clippers, labels, notebooks, etc.)
Project Leader/Permitted Specialist (8 hours per day) $59,920 $101,360 $143,920
Senior Field Crew (8 hours per day) $42,800 $72,400 $102,800
Genetic testing: lab component $48,000 $141,000 $249,000
Genetic testing: analysis and method design $17,500 $17,500 $17,500

Cost per period $175,220 $337,260 $518,220
Management Plan Monitoring, Years 16 - 50 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Occupied habitat (acres) added, every 5 years 9                              9                        9                        6                        6                        6                        -                     
Occupied habitat (acres), cumulative at end of period 32                            41                      50                      56                      62                      68                      68                      0.32                   

Average acres of occupied habitat per period 28                            37                      46                      53                      59                      65                      68                      
Average number of occupied sites visited per year, 4                              5                        7                        8                        9                        10                      10                      

Samples collected, average annual by period 83                            110                    137                    159                    177                    195                    204                    
Field season days, annual average per period, including project-

related duties 7                              7                        8                        8                        9                        9                        9                        

16-20 21-25 26-30 31-35 36-40 41-45 46-50
Collection equipment $1,500 $1,500 $1,500 $1,500 $1,500 $1,500 $1,500
Tissue sampling equipment $1,500 $1,500 $1,500 $1,500 $1,500 $1,500 $1,500
Project Leader/Permitted Specialist (8 hours per day) $37,240 $40,264 $43,288 $45,808 $47,824 $49,840 $50,848
Senior Field Crew (8 hours per day) $26,600 $28,760 $30,920 $32,720 $34,160 $35,600 $36,320
Genetic testing: lab component $61,875 $82,125 $102,375 $119,250 $132,750 $146,250 $153,000
Genetic testing: analysis and method design $17,500 $17,500 $17,500 $17,500 $17,500 $17,500 $17,500

Cost per period $146,215 $171,649 $197,083 $218,278 $235,234 $252,190 $260,668
15% Percent of all occupied sites visited annually.

$300 Annual cost for collection equipment (waders, nets, dip nets, buckets, etc.)
$300 Annual cost for tissue sampling equipment (collection jars, clippers, labels, notebooks, etc.)

Assumptions:
New potential breeding habitat acreage will continue to be added to the Reserve, so baseline monitoring will continue to determine occupancy and percent non-native gene frequencies.
Ponds/wetlands will be acquired/restored as part of the Conservation Plan,adding additional monitoring needs.
Representative ponds/wetlands will continue to be monitored at about the same frequency as with the hybridization/population monitoring.
All occupied sites will be visited and sampled on a regular basis, as stipulated by the Management Plan. For the purpose of this model, it is assumed occupied sites will be revisited every 5 years. 

Cost per period

Cost per period
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Table G-6: Monitoring, Research, and Scientific Review
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-6i: Monitoring Enhancement on Existing Open Space (County Parks and Open Space Authority land)

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Cost per period for County Parks $0 $142,451 $316,558 $298,206 $309,676 $316,558 $321,145 $324,422 $326,880 $328,792 $344,084

Cost per period for Open Space Authority lands $0 $11,590 $25,755 $24,262 $25,195 $25,755 $26,129 $26,395 $26,595 $26,751 $27,995
Assumptions / Notes:

12,291                                                                                          acres of existing County Parks managed for the Habitat Plan
1,000                                                                                            acres of existing Open Space Authority lands managed for the Habitat Plan

30% percent of monitoring cost per acre required for monitoring enhancement of existing open space
Monitoring activities begin in year 3

Table G-6j: Directed Research
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Average cost per year to fund directed research $0 $185,500 $79,500 $53,000 $21,200 $21,200 $0 $0 $0 $0 $0
Cost per period $0 $927,500 $397,500 $265,000 $106,000 $106,000 $0 $0 $0 $0 $0

Assumptions / Notes:
$530,000 Directed research in Period 1-5 to investigate the feasibility of improving wildlife movement (Metcalf Canyon and Coyote Crk to Tulare Hill; Pajaro River between Santa Cruz Mts and Diablo Range; across Hwy 152 along Pacheo Creek.

Table G-6k: Scientific Review

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Average Independent Conservation Assessment Team cost per 
5-year period $0 $26,500 $26,500 $26,500 $26,500 $26,500 $26,500 $26,500 $26,500 $26,500 $26,500
Average Science Advisors cost per 5-year period $0 $67,840 $67,840 $67,840 $67,840 $67,840 $67,840 $67,840 $67,840 $67,840 $67,840

Cost per period $0 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340 $94,340
Assumptions / Notes:
Adaptive management experiments are covered under the monitoring staff and directed research categories.
The Independent Conservation Assessment Team will meet once every 4 years and have:
                                                                                                    5 Members of Independent Conservation Assessment Team

$5,300 Stipend per member per 5-year period
The Science Advisors will consist of:
                                                                                                    8 Members of Science Advisors panel

$8,480 Stipend per member per 5-year period
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Table G-7: Western Burrowing Owl Conservation Strategy 
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50 Total
Capital  Budget
Tractor equipment costs $0 $7,200 $7,200 $0 $7,200 $7,200 $0 $7,200 $7,200 $0 $7,200 $50,400
Other management equipment / burrows $0 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $50,000
Capital Subtotal $0 $12,200 $12,200 $5,000 $12,200 $12,200 $5,000 $12,200 $12,200 $5,000 $12,200 $100,400

Operational Budget
Grazing on managed acres $0 $159,000 $159,000 $318,000 $318,000 $477,000 $477,000 $636,000 $636,000 $795,000 $795,000 $4,770,000
Tractor equipment maintenance cost $0 $504 $504 $504 $504 $504 $504 $504 $504 $504 $504 $5,040
Hand tools replacement cost $0 $1,260 $1,260 $1,260 $2,520 $1,260 $1,260 $1,260 $2,520 $1,260 $1,260 $15,120
Targeted studies $0 $46,080 $146,080 $46,080 $46,080 $46,080 $46,080 $46,080 $46,080 $46,080 $46,080 $560,800
Monitoring $0 $97,280 $130,560 $156,160 $122,880 $181,760 $181,760 $174,080 $207,360 $199,680 $232,960 $1,684,480
Optional tasks $0 $0 $250,000 $54,240 $304,240 $54,240 $304,240 $54,240 $304,240 $54,240 $54,240 $1,433,920
Operational Subtotal $0 $304,124 $687,404 $576,244 $794,224 $760,844 $1,010,844 $912,164 $1,196,704 $1,096,764 $1,130,044 $8,469,360

Total $0 $316,324 $699,604 $581,244 $806,424 $773,044 $1,015,844 $924,364 $1,208,904 $1,101,764 $1,142,244 $8,569,760

Table G-7a: Grazing on managed land
Cost to allow grazing to manage potential burrowing owl habitat.
Acres managed by grazing 0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Baylands Region -                  222                    222                    444                    444                    666                    666                    888                    888                    1,110                 1,110                 
Gilroy Region -                  48                      48                      96                      96                      144                    144                    192                    192                    240                    240                    
Morgan Hill Region -                  32                      32                      64                      64                      95                      95                      127                    127                    159                    159                    
South San José Region -                  16                      16                      32                      32                      49                      49                      65                      65                      81                      81                      

Cost per year $0 $31,800 $31,800 $63,600 $63,600 $95,400 $95,400 $127,200 $127,200 $159,000 $159,000
Cost per period $0 $159,000 $159,000 $318,000 $318,000 $477,000 $477,000 $636,000 $636,000 $795,000 $795,000

Assumptions/Notes:
Only 600 acres of occupied burrowing owl habitat will be acquired in fee title or conservation easement; these 600 acres are consistent with the reserve system and will be acquired consistent with impacts.
Due to the cost of acquisition and because owl nesting habitat does not overlap with many other covered species, 4,700 acres of managed lands are not expected to be the same as lands acquired for the Plan,
The Implementing Entity will partner with County Parks, OSA, TNC, or other organization protecting lands on the Valley floor.
The management agreements would be at least 10 years long and as such, managed lands would increase incrementally every 10 years.
That costs would be consistent for 10 year periods, and they should be accounted for at the beginning of the 10-year period.
The acreage of managed lands will never drop, and the acreage of managed lands will increase incrementally over time.

$100 Dollars per acre annual cost for grazing, including fencing and access control
30% Percent of lands managed by grazing

Location

Total acres 
managed 

(grazed) at end 
of permit term

Total land 
management 
commitment

Baylands Region 3,700              70%
Gilroy Region 800                 15%
Morgan Hill Region 530                 10%
South San José Region 270                 5%

Total acres 5,300              100%

Implementation Period (Years)
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Table G-7: Western Burrowing Owl Conservation Strategy 
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.
Table G-7b: Equipment and Tools Cost, Capital, Operations, and Annual Maintenance
Equipment required for habitat enhancement; cost may be shared with VHP-wide costs
Tractor is accounted for under leased vehicles/equipment in Table G-5g

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
Tractor mower, blade, and trailer purchased x x x x x x x
Tractor equipment cost per period $0 $7,200 $7,200 $0 $7,200 $7,200 $0 $7,200 $7,200 $0 $7,200
Tractor equipment maintenance cost per period $0 $504 $504 $504 $504 $504 $504 $504 $504 $504 $504
Number of sets of hand tools purchased -                  1                        1                        1                        2                        1                        1                        1                        2                        1                        1                        
Hand tool cost per period $0 $1,260 $1,260 $1,260 $2,520 $1,260 $1,260 $1,260 $2,520 $1,260 $1,260
Other equipment cost per period $0 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500
Artificial burrow equipment cost per period $0 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500

Cost per period $0 $6,260 $6,260 $6,260 $7,520 $6,260 $6,260 $6,260 $7,520 $6,260 $6,260
Assumptions/Notes:

8                                                                                   Year replacement rate for tractor trailer, blade, and mower (every X years)
$3,500 Cost for mower, rear mounted for tractor
$3,000 Cost for tractor blade

$700 Cost for tractor trailer
10% Annual maintenance cost as percent of average annual tractor equipment capital cost

4                                                                                   Hand tool replacement cycle (every X years)
$1,260 Cost per replacement cycle for hand tools (i.e., shovels, pulaskis, etc.)

$500 Other equipment (field tools, compressors, etc.), annual cost
$500 Artificial burrow equipment, flat rate annual cost

Table G-7c: Targeted Studies - Baylands Region
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Prioritization of Burrowing Owl Conservation Areas 
(studies conducted annually) -                  $20,480 $20,480 $20,480 $20,480 $20,480 $20,480 $20,480 $20,480 $20,480 $20,480
Review of regionwide standard protocols and 
reporting requirements (conducted annually) -                  $25,600 $25,600 $25,600 $25,600 $25,600 $25,600 $25,600 $25,600 $25,600 $25,600
Population augmentation pilot study -                  -                    $100,000 -                    -                    -                    -                    -                    -                    -                    -                    

Cost per period $0 $46,080 $146,080 $46,080 $46,080 $46,080 $46,080 $46,080 $46,080 $46,080 $46,080
Assumptions/Notes:
Targeted studies will be contracted out.  Cost includes report preparation.

$128 Contractor cost per hour, including travel and per diem
32                                                                                 Contractor hours per year for study to prioritize burrowing owl conservation areas
40                                                                                 Contractor hours per year for annual review of regionwide standard protocols and reporting requirements

$100,000 Cost to undertake Population Augmentation Pilot Study, occurs in years 6 - 10.

Table G-7d: Monitoring of Western Burrowing Owl Compensation Sites (reserve system or other managed lands)
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Hours per year, by period, to monitor burrowing owl 
compensation sites -                  100                    100                    140                    140                    180                    180                    220                    220                    260                    260                    
Monitoring cost per period $0 $64,000 $64,000 $89,600 $89,600 $115,200 $115,200 $140,800 $140,800 $166,400 $166,400
Nesting and overwintering population surveys, 
conducted every three years:  surveys per period -                  1                        2                        2                        1                        2                        2                        1                        2                        1                        2                        
Survey cost per period $0 $33,280 $66,560 $66,560 $33,280 $66,560 $66,560 $33,280 $66,560 $33,280 $66,560

Cost per period $0 $97,280 $130,560 $156,160 $122,880 $181,760 $181,760 $174,080 $207,360 $199,680 $232,960
Assumptions/Notes:
This is direct burrowing owl monitoring that would occur in addition to other planned reserve monitoring.

$128 Contractor cost per hour for monitoring and surveys, including travel and per diem
260                                                                               Contractor hours per survey for nesting and overwintering population surveys

3                                                                                   Survey frequency (every X years, beginning in first three years)

Table G-7e: Optional Tasks (Operational)
0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50

Population viability analysis update -                  -                    -                    $10,240 $10,240 $10,240 $10,240 $10,240 $10,240 $10,240 $10,240
Feral cat removal program -                  -                    -                    $44,000 $44,000 $44,000 $44,000 $44,000 $44,000 $44,000 $44,000
Population augmentation program -                  -                    $150,000 -                    $150,000 -                    $150,000 -                    $150,000 -                    -                    
Additional studies -                  -                    $100,000 -                    $100,000 -                    $100,000 -                    $100,000 -                    -                    

Cost per period $0 $0 $250,000 $54,240 $304,240 $54,240 $304,240 $54,240 $304,240 $54,240 $54,240
Assumptions/Notes:

$128 Contractor cost per hour
80                                                                                 Contractor hours per period to update population viability analysis, begins in year 11
88                                                                                 Labor hours per year for feral cat removal program, begins in year 11

$100 Hourly rate for labor in feral cat removal program
$150,000 Cost of population augmentation program, once every 10 years, years 10, 20, 30, and 40
$100,000 Cost for series of additional studies (e.g., genetics, overwintering habitat, management effectiveness) undertaken every 10 years, years 10, 20, 30, and 40
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Table G-8: Contingency Fund (not including restoration contingency)
Final Plan
2010 dollars
Detail may not add to total due to rounding at various stages of the calculations.

0 1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-40 41-45 46-50
All other program budget items $149,750 $7,348,373 $12,650,488 $13,305,893 $14,543,579 $14,749,902 $16,088,917 $16,200,564 $16,665,427 $17,361,311 $16,080,390 $145,144,596
General Operating Contingency $4,492 $220,451 $379,515 $399,177 $436,307 $442,497 $482,668 $486,017 $499,963 $520,839 $482,412 $4,354,338
Other Contingency

Land acquisition and site improvements $108,000 $789,502 $896,389 $896,389 $896,389 $896,389 $896,389 $896,389 $896,389 $886,665 $0 $8,058,893
Total Contingency $112,492 $1,009,954 $1,275,904 $1,295,566 $1,332,697 $1,338,886 $1,379,057 $1,382,406 $1,396,352 $1,407,504 $482,412 $12,413,231

Assumptions / Notes:
3% Percent of total program funding, exclusive of acquisition capital budget and restoration budget, needed for contingency fund. 
3% Contingency factor for land acquisition (applied to land acquisition capital costs, including site improvements).

Total
Implementation Period (Years)
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Assumptions for costs in perpetuity

Table G-9:  Master list of assumptions used to develop Habitat Plan budget
Assumptions for annual budget beyond permit term

Staffing/Personnel Costs
Salaries and Benefits, Travel

Salary per employee per year
Benefit multiplier (percent 

of salary)
Days of overnight travel 

per FTE per year

Mileage allowance 
per year per FTE 

(miles)
Number of FTEs 

Post Permit
Number of FTEs  

Years  46-50
$127,200 35% Administrative Director 5                                   -                             1.0 1.0
$76,320 35% IT - Database / GIS Management -                                   -                             0.0 0.0
$74,200 35% Budget Analyst -                                   -                             0.0 0.5
$90,100 35% Grant Specialist -                                   500                         0.0 0.5
$63,600 35% Public Education & Outreach -                                   1,000                      0.0 0.5
$53,000 35% Administrative Assistant -                                   250                         0.5 1.0

$100,700 35% Senior Scientist 3                                   -                             0.5 0.5
$90,100 35% Project Manager/Conservation Planner 1                                   -                             0.0 1.0
$90,100 35% Reserve Manager -                                   -                             0.5 0.5
$68,900 35% Field Staff -                                   -                             2.0 5.0
$53,000 35% Laborer -                                   -                             0.0 0.0

Total 4.50 10.50
Annual Average turnover staff beyond permit term:  assumes full turnover every 2.5 years 1.80

Old Staff Remaining 2.70

50% Admin-Secretary time allocated to program administration
50% Admin-Secretary time allocated to reserve management

$186 Travel allowance per diem
3.00                                                                       Per diem multiplier for executive director to cover additional travel expenses such as airfare

$0.514 Cost per mile for travel allowance
50% Post-permit adjustment for overnight travel and mileage allowance (percent of annual amount during permit term)

Overhead cost allocation
10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration
35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management
35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to restoration
20% Proportion of shared staff, equipment, vehicle, and travel costs allocated to monitoring and research

Equipment and Vehicles
Office Equipment per employee

Annualized Cost per FTE per replacement period
Cost of service contract per 

year Equipment type
Adjusted Replacement 

Period (years)
$53 Common office furniture                                  40 
$53 Cubicle furniture                                  40 

$265 Office supplies (annual)                                    2 
$442 $44 Computers                                    6 
$159 $32 Cell phones                                    4 
$159 $106 Mobile radios                                    6 

2                                                                            unit of common office furniture purchased each replacement period
1                                                                            Mobile radio per vehicle
2                                                                            Post-permit adjustment for replacement period (multiple for replacement period)

General Office Equipment

Cost per year (leased items) / Annualized cost per 
item per replacement period (purchased items)

Cost of service contract per 
item per year Type of Equipment

$1,144 $0 Color printer/copy machine/scanner (lease)
$6,240 $0 Office telephone systems (lease)
$1,560 Books and journals (purchase)

$26 New fax machines purchased
Old fax machines retired

$0 Total fax machines
$146 New printers purchased

Old printers retired
$0 Total printers

$84 New digital cameras purchased
Old digital cameras retired

$0 Total digital cameras
$130 Radio base station purchased

Radio base station retired
$104 Total radio base stations

$6,240 Trunked radio system (shared tower and repeaters)
Assumes printer and phone maintenance/service constracts provided at no cost by Permittees.

10                                                                          year replacement period for fax machine and printer.
6                                                                            year replacement period for digital cameras.

20                                                                          year replacement period for radio base station.
2                                                                            Post-permit adjustment for replacement period (multiple for replacement period)
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Assumptions for costs in perpetuity

Table G-9:  Master list of assumptions used to develop Habitat Plan budget
Assumptions for annual budget beyond permit term
Technology Equipment and Services

Annualized Cost per item per replacement period
Cost of software update or 

service contract per year Type of Equipment
$0 New GIS/database servers purchased

Old GIS/database servers retired
$0 Total GIS/database servers

$520 New tablet PC purchased
Old tablet PCs retired

$52 Total tablet PCs
$1,092 New plotters purchased

Old plotters retired
$83 Total plotters

$416 New GPS units purchased
Old GPS units retired

$146 Total GPS units
$0 New GIS software purchased

Old GIS software retired
$0 Total GIS software

$520 New computer software purchased
Old computer software retired

$121 Total computer software
$21,200 annual cost of contract GIS services, years 26 - 50

10                                                                          year replacement period for GIS and database equipment purchased.
6                                                                            year software upgrade cycle
2                                                                            Post-permit adjustment for replacement period (multiple for replacement period)

Vehicles and Fuel

Annualized purchase price per vehicle per 
replacement period

Fuel cost per vehicle per 
year

Maintenance cost per 
vehicle per year

Annual Average 
Vehicles Post Permit

Number of 
Vehicles Years  

46-50
$1,061 $1,560 Passenger cars $1,248 1                             1                       
$3,120 $2,080 4WD trucks $2,080 2                             2                       

$832 $416 ATVs and trailers $520 1                             1                       
Total vehicles 4                             

20                                                                          year replacement period for passenger vehicle
10                                                                          year replacement period for 4WD truck
10                                                                          year replacement period for ATV
2                                                                            Post-permit adjustment for replacement period (multiple for replacement period)

Leased Vehicle/Equipment
$47,280 Annual average lease cost in year 50

100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Other Program Administration
Office Space
Assumes Implementing Entity will share office space with existing agencies.

2,000                                                                     Total space leased per period (square feet)
$2.12 Cost per square foot per month
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Utility Costs
Utility costs included in office lease costs, above.

$0.00 Annual cost per sq. ft. of office space
Insurance

$1,855 Automobile insurance cost per year per vehicle
$5,830 Directors' and officers' insurance cost per year
$5,830 General liability insurance cost per year
$8,745 Professional liability insurance cost per year

100% Post-permit adjustment for auto, general liability, and professional liability insurance: percentage of annual costs in year 50 that continue in perpetuity
0% Post-permit adjustment for directors' and officers' insurance: percentage of annual costs in year 50 that continue in perpetuity

Staff Training
$318 Annual cost of training per staff member (excluding travel)
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Uniforms
$0 Annual cost for t-shirts and polos for all employees

100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity
Law Enforcement /Public Safety Costs
Law enforcement costs on existing open space will be covered by County Parks through County Parks Rangers and the County Sheriff.

$8.48 Law enforcement /public safety cost per reserve acre per year
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Public Education/Outreach
$53,000 Annual cost after start-up

50% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity
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Assumptions for costs in perpetuity

Table G-9:  Master list of assumptions used to develop Habitat Plan budget
Assumptions for annual budget beyond permit term

Management and Maintenance
All Reserve Lands Restored Wetlands

Capital Budget Annual Costs Post Permit Annual Costs Post Permit
Annual Costs Year 46 - 

50
Furniture and equipment purchase $742 $0 $4,908
Vehicle purchase (annualized) $7,238 $0 $20,776
Other equipment purchase $108,607 $0 $108,607
Field facilities / plant nursery - construction cost $0 $0 $0
Wells and water pumping equipment $0 $0 $0
Contractors - capital $0 $0 $66,860
Remedial measures $0 $0 $178,836
Capital Subtotal $116,587 $0 $379,986

Operational Budget
Reserve staff $167,606 $0 $325,731
Overnight travel $49 $0 $162
Vehicle mileage allowance $0 $0 $0
Office equipment maintenance and supplies $395 $0 $4,826
Vehicle fuel and maintenance $10,426 $0 $10,526
Vehicle/equipment rental $47,280 $0 $47,280
Other equipment and materials - operational $58,303 $0 $58,303
Field facilities maintenance and utilities $39,750 $0 $39,750
Establish permanent seed bank $0 $0 $0
Water pumping $4,770 $0 $4,770
Invasive species control $227,130 $13,577 $240,707
Existing open space, County Parks & OSA land $877,468 $0 $877,468
Reserve management planning $10,600 $0 $21,200
Other Contractors - operational $161,647 $22,896 $195,143
Environmental compliance $0 $0 $0
Operational Subtotal $1,605,424 $36,473 $1,825,867

Total $1,722,011 $36,473 $2,205,853
0% Post-permit adjustment: percentage of annual costs for field facilities, wells, environmental compliance and other capital construction services in year 50 that continue in per

50% Post-permit adjustment: percentage of annual costs for reserve planning in year 50 that continue in perpetuity
100% Post-permit adjustment: percentage of annual costs for all other reserve management costs in year 50 that continue in perpetuity

Western Burrowing Owl
Capital  Budget Annual Costs Post Permit Annual Costs Year 46 - 50
Tractor equipment costs $1,440 $1,440
Other management equipment/burrows $1,000 $1,000
Capital Subtotal $2,440 $2,440

Operational Budget
Grazing on managed acres $159,000 $159,000
Tractor equipment maintenance cost $101 $101
Hand tools replacement cost $252 $252
Targeted studies $9,216 $9,216
Monitoring $46,592 $46,592
Optional tasks $10,848 $10,848
Operational Subtotal $226,009 $226,009

Total
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Monitoring
Annual Costs Post Permit Annual Costs Year 46 - 50

Capital Budget
Shared vehicles and equipment $636 $1,682

Operational Budget
Shared staff and overhead $40,027 $133,424
Monitoring plan $0 $0
Biological monitoring contractors $164,501 $548,336
California Tiger Salamander monitoring $52,134 $52,134
Monitoring of existing open space reserves $22,325 $74,416
Directed research $0 $0
Scientific review $0 $18,868
Operational Subtotal $278,986 $827,177

Total $279,622 $828,859
30% Percentage of annual monitoring costs for labor in year 50 that continue post permit (source:  Paula Bernazanni, 1/31/2008 email)
30% Percentage of annual monitoring costs for equipment in year 50 that continue post permit (source:  Paula Bernazanni, 1/31/2008 email)

100% Post-permit adjustment: percentage of annual costs for California Tiger Salamander monitoring in year 50 that continue in perpetuity

Monitoring on Restored Wetlands
Annual Costs Post Permit Annual Costs Year 46 - 50

Operational Budget
Biological monitoring contractors $26,721 $89,069

30% Percentage of annual monitoring costs for labor in year 50 that continue post permit (source:  Paula Bernazanni, 1/31/2008 email)
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Table G-9a:  Program Administration Beyond the Permit Term
Final Plan
2010 dollars

Capital Budget
Annual Cost Beyond Permit 

Term
Office furniture & equipment by employee $1,095
General office equipment $8,186
Technology equipment $2,548
Vehicle purchase (annualized) $106
Capital Subtotal $11,935

Operational Budget
Employees $215,008
Office space lease and utilities $50,880
Office equipment maintenance & supplies $539
Maintenance of general office equipment $13,728
Maintenance of technology equipment $402
GIS services (contract) $21,200
Vehicle fuel and maintenance $281
Travel $1,405
Vehicle / mileage allowance $16
Insurance $18,471
Staff training and uniforms $1,431
Law enforcement / public safety $289,617
Public relations and outreach $26,500
Operational Subtotal $639,478

Total $651,413

Employee Costs (including shared staff costs)

Position Salary per employee per year
Benefit multiplier 

(percent of salary) Total cost per FTE per year

Number of 
FTEs post 

permit

Number of 
FTEs  Years  

46-50
Administrative Director $127,200 35% $171,720 1.00 1.00
IT - Database / GIS Management $76,320 35% $103,032 0.00 0.00
Budget Analyst $74,200 35% $100,170 0.00 0.50
Grant Specialist $90,100 35% $121,635 0.00 0.50
Public Education & Outreach $63,600 35% $85,860 0.00 0.50
Administrative Assistant $53,000 35% $71,550 0.25 0.50

1.25 3.00
$189,608 $318,398
$25,400 $65,468

$215,008 $383,866
Assumptions / Notes:
The position of senior scientist is included in shared staff and overhead.
JPA employee costs are not included in the program administration cost category.
Admin - Secretary time is allocated 50% to program administration and 50% to reserve management.

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration

Office Space
Annual Cost beyond Permit 

Term
$2.12 2,000                                        

Lease cost per year $50,880
Assumptions / Notes:
Assumes Implementing Entity will share office space with existing agencies.
Utility Costs (for office space)

Annual Cost beyond Permit 
Term

Utility cost per year $0
Assumptions / Notes:
Utility costs included in office lease costs, above.

$0.00 Annual cost per sq. ft. of office space

Office Equipment and Supplies by Employee (including shared costs)

Equipment type
Annualized Cost per FTE per 

replacement period
Cost of service 

contract per year
Annual Average Beyond 

Permit Term
1.3

Common office furniture $53
Cubicle furniture $53

Total FTEs
Employee cost per year

Shared staff  cost per year
Employee cost per year

Total FTEs beyond permit term
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Table G-9a:  Program Administration Beyond the Permit Term
Final Plan
2010 dollars
Office supplies (annual) $265
Computers $442 $44
Cell phones $159 $32

$883
$212

$1,095
$426
$113
$539

Assumptions / Notes:
2                                                                                 unit of common office furniture purchased each replacement period

40                                                                               year replacement period for common office furniture
40                                                                               year replacement period for cubicle office furniture (per employee)
2                                                                                 year replacement period for office supplies 
6                                                                                 year replacement period for computers
4                                                                                 year replacement period for cell phones

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration

General Office Equipment

Equipment type

Cost per year (leased items) / 
Annualized cost per item per 

replacement period (purchased 
items)

Cost of service 
contract per item 

per year
Color printer/copy machine/scanner (lease) $1,144 $0
Office telephone systems (lease) $6,240 $0
Books and journals (purchase) $1,560
New fax machines purchased $26
Old fax machines retired
Total fax machines $0
New printers purchased $146
Old printers retired
Total printers $0
New digital cameras purchased $84
Old digital cameras retired
Total digital cameras $0
Radio base station purchased $130
Radio base station retired
Total radio base stations $104

Trunked radio system (shared tower and repeaters) $6,240
$8,186

$13,728
Assumptions / Notes:
Assumes printer and phone maintenance/service constracts provided at no cost by Permittees.

10                                                                               year replacement period for fax machine and printer.
6                                                                                 year replacement period for digital cameras.

20                                                                               year replacement period for radio base station.

Shared furniture and equipment cost per  year
Total furniture and equipment (capital) cost per year

Maintenance and supplies cost per year

Furniture and equipment (capital) cost per year

Shared maintenance and supplies cost per year
Total maintenance and supplies cost per year

Equipment purchase (capital) cost per year
Lease and maintenance (operating) cost per year
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Table G-9a:  Program Administration Beyond the Permit Term
Final Plan
2010 dollars
GIS and Database Equipment

Equipment type
Annualized Cost per item per 

replacement period

Cost of software 
update or service 
contract per year

New GIS/database servers purchased $0
Old GIS/database servers retired
Total GIS/database servers $0
New tablet PC purchased $520
Old tablet PCs retired
Total tablet PCs $52
New plotters purchased $1,092
Old plotters retired
Total plotters $83
New GPS units purchased $416
Old GPS units retired
Total GPS units $146
New GIS software purchased $0
Old GIS software retired
Total GIS software $0
New computer software purchased $520
Old computer software retired
Total computer software $121

$2,548
$402

$21,200
Assumptions / Notes:

$21,200 annual cost of contract GIS services, years 26 - 50
10                                                                               year replacement period for GIS and database equipment purchased.
6                                                                                 year software upgrade cycle

Passenger Vehicles and Fuel (shared with reserve management and monitoring)
Annual Cost Beyond Permit 

Term
Passenger car purchase $106
Vehicle fuel and maintenance $281
Assumptions / Notes:

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration

Vehicle Mileage Allowance (including shared cost)

Mileage allowance per year per 
FTE (miles)

Annual Vehicle 
Mileage Allowance 

beyond Permit Term
Administrative Director -                                                $0
IT - Database / GIS Management -                                                $0
Budget Analyst -                                                $0
Grant Specialist 250                                           $0
Public Education & Outreach 500                                           $0
Administrative Assistant 125                                           $16

$16
$0

$16
Assumptions / Notes:

50% Post-permit adjustment for overnight travel and mileage allowance (percent of annual amount during permit term)
$0.514 Cost per mile for travel allowance

10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration

GIS contract services per year

Equipment purchase (capital) cost per year
Maintenance cost per year

Mileage allowance cost per year
Shared mileage allowance  cost per year

Mileage allowance cost per year
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Table G-9a:  Program Administration Beyond the Permit Term
Final Plan
2010 dollars
Overnight Travel (including shared cost)

Days of overnight travel per 
FTE per year

Annual Overnight 
Travel beyond 

Permit Term
Administrative Director 2.5                                            $1,391
IT - Database / GIS Management -                                                $0
Budget Analyst -                                                $0
Grant Specialist -                                                $0
Public Education & Outreach -                                                $0
Administrative Assistant -                                                $0

$1,391
$14

$1,405
Assumptions / Notes:

50% Post-permit adjustment for overnight travel and mileage allowance (percent of annual amount during permit term)
$186 Travel allowance per diem

$3 Per diem multiplier for executive director to cover additional travel expenses such as airfare
10% Proportion of shared staff, equipment, vehicle, and travel costs allocated to program administration

Insurance
Insurance type Cost per year per vehicle Cost per year Annual  Beyond Permit Term
Total vehicles per year 2.10                                         
Automobile $1,855 $3,896
Directors and officers $0 $0
Liability $5,830 $5,830
Professional liability $8,745 $8,745

$18,471
100% Post-permit adjustment for auto, general liability, and professional liability insurance: percentage of annual costs in year 50 that continue in perpetuity

0% Post-permit adjustment for directors' and officers' insurance: percentage of annual costs in year 50 that continue in perpetuity

Staff Training
Annual cost of Training beyond 

Permit Term
Total Staff 4.50
Staff training cost per year $1,431
Assumptions / Notes:

$318 Annual cost of training per staff member (excluding travel)
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Staff Uniforms
Annual cost of Uniforms beyond 

Permit Term
Total Staff 4.50
Annual cost of uniforms per staff $0

Uniform cost per year $0
Assumptions / Notes:

$0 Annual cost for t-shirts and polos for all employees
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Law Enforcement / Public Safety Costs
Annual cost beyond Permit 

Term
Reserve acres managed (cumulative total) 34,153                                      

Law enforcement /public safety cost per year $289,617
Assumptions / Notes:
Law enforcement costs on existing open space will be covered by County Parks through County Parks Rangers and the County Sheriff.

$8.48 Law enforcement /public safety cost per reserve acre per year
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Public Education/Outreach
Annual cost beyond Permit 

Term
Public education cost per year $26,500

$53,000 Annual cost after start-up
50% Percentage of annual costs that continue after year 50

Travel cost per year
Shared travel cost per year

Travel cost per year

Insurance cost per year
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Table G-9b:  Shared staff and overhead (shared among management and monitoring) Beyond Permit Term
Final Plan
2010 dollars

Capital budget
Annual Cost beyond 

Permit Term
Office furniture & equipment $2,120
Passenger car purchase (annualized) $1,061
Capital subtotal $3,181

Operational budget
Staff $254,003
Equipment maintenance & supplies $1,129
Vehicle fuel and maintenance $2,808
Vehicle mileage allowance $0
Overnight travel $139
Operational subtotal $258,079

Total $261,259

Staff (shared among administration, reserve management, and monitoring)

Position
Salary per employee 

per year
Benefit multiplier 

(percent of salary)
Total cost per 

employee per year
Number of FTEs 

post permit
Number of FTEs  

Years  46-50
Senior Scientist $100,700 35% $135,945 0.5 0.5
Project Manager/Conservation Planner $90,100 35% $121,635 0.0 1.0
Field Staff $68,900 35% $93,015 2.0 5.0

2.5 6.5
$254,003 $654,683

Office Equipment and Supplies (shared among administration, reserve management, and monitoring)

Equipment type

Annualized Cost per 
FTE per replacement 

period
Cost of service 

contract per year
Annual Average 

Beyond Permit Term
3                              

Cubicle furniture $53 3                              
Office supplies (annual) $265 3                              
Computers $442 $44 3                              
Cell phones $159 $32 3                              
Mobile radios purchased $159 1                              
Total Mobile radios $106 1                              

$2,120
$1,129

Assumptions / Notes:
40                                                             year replacement period for cubicle office furniture (per employee)
2                                                               year replacement period for office supplies 
6                                                               year replacement period for computers
4                                                               year replacement period for cell phones
1                                                               Mobile radio per vehicle

Total FTEs
Employee cost per year

Total FTEs per year Beyond Permit Term

Furniture and equipment (capital) cost per period
Maintenance and supplies cost per year
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Table G-9b:  Shared staff and overhead (shared among management and monitoring) Beyond Permit Term
Final Plan
2010 dollars

Passenger Vehicles and Fuel (shared among administration, reserve management, and monitoring)
Annualized Cost 

Beyond Permit Term
Passenger cars (number of cars) 1                                

Annualized purchase cost $1,061
Fuel and maintenance per year $2,808

Assumptions / Notes:
$1,061 Passenger car purchase price (annualized over replacement period)

2                                                               Post-permit adjustment for replacement period (multiple for replacement period)
$1,560 Fuel cost per vehicle per year
$1,248 Maintenance cost per vehicle per year

Vehicle Mileage Allowance (shared among administration, reserve management, and monitoring)

Mileage allowance per 
year per FTE (miles)

Annual Vehicle 
Mileage Allowance 

beyond Permit Term
Senior Scientist -                                 $0
Project Manager/Conservation Planner -                                 $0
Field Staff -                                 $0

$0
Assumptions / Notes:

50% Post-permit adjustment for overnight travel and mileage allowance (percent of annual amount during permit term)
$0.514 Cost per mile for travel allowance

Overnight Travel (shared among administration, reserve management, and monitoring)
Days of overnight 

travel per FTE per 
year

Annual Overnight 
Travel beyond Permit 

Term
Senior Scientist 1.5                             $139
Project Manager/Conservation Planner 0.5                             $0
Field Staff -                                 $0

$139
Assumptions / Notes:

50% Post-permit adjustment for overnight travel and mileage allowance (percent of annual amount during permit term)
$186 Travel allowance per diem

Travel cost per year

Mileage allowance cost per year
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Table G-9c:  Reserve Management and Maintenance - Beyond Permit Term
Final Plan
2010 dollars

Capital Budget

Annual Cost 
Beyond Permit 

Term
Allocation to All Reserve 

Land

Allocation to 
Restored 
Wetlands

Furniture and equipment purchase $742 $742
Vehicle purchase (annualized) $7,238 $7,238
Other equipment purchase $108,607 $108,607
Field facilities / plant nursery - construction cost $0 $0
Wells and water pumping equipment $0 $0
Contractors - capital $0 $0
Remedial measures $0 $0
Capital Subtotal $116,587 $116,587 $0

Operational Budget
Reserve staff $167,606 $167,606
Overnight travel $49 $49
Vehicle mileage allowance $0 $0
Office equipment maintenance and supplies $395 $395
Vehicle fuel and maintenance $10,426 $10,426
Vehicle/equipment rental $47,280 $47,280
Other equipment and materials - operational $58,303 $58,303
Field facilities maintenance and utilities $39,750 $39,750
Permanent seed bank $0 $0
Water pumping $4,770 $4,770
Invasive species control $240,707 $227,130 $13,577
Existing open space, County Parks and OSA land $877,468 $877,468
Contractors - operational $184,543 $161,647 $22,896
Environmental compliance $0 $0 $0
Operational Subtotal $1,631,297 $1,594,824 $36,473

Total $1,747,884 $1,711,411 $36,473

Reserve Management Employee Costs (including shared staff costs)

Position
Salary per 

employee per year
Benefit multiplier (percent 

of salary)
Total cost per 
FTE per year

Number of FTEs 
post permit

Number of FTEs  
Years  46-50

Reserve Manager $90,100 35% $121,635 0.5 0.5
Laborer $53,000 35% $71,550 0.0 0.0
Administrative Assistant $53,000 35% $71,550 0.25 0.5

0.75 1.0
$78,705 $96,593
$88,901 $229,139

$167,606 $325,731
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management
Admin - Secretary time is allocated 50% to program administration and 50% to reserve management.

Total FTEs
Employee cost per year

Shared staff cost per year
Employee cost per year
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Table G-9c:  Reserve Management and Maintenance - Beyond Permit Term
Final Plan
2010 dollars
Office Equipment and Supplies by Employee (including shared costs)

Equipment type

Annualized Cost per 
FTE per 

replacement period
Cost of service contract 

per year

Annual Average 
Beyond Permit 

Term
0.75

Cubicle furniture $53 -                        
Office supplies (annual) $265 -                        
Computers $442 $44 -                        
Cell phones $159 $32 -                        
Mobile radios purchased $954 -                        
Total mobile radios $106 -                        

$0
$742
$742

$0
$395
$395

Assumptions / Notes:
40                                                                            year replacement period for cubicle office furniture (per employee)
2                                                                              year replacement period for office supplies 
6                                                                              year replacement period for computers
4                                                                              year replacement period for cell phones
1                                                                              Mobile radio per vehicle

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management

Overnight Travel (including shared cost)

Position

Days of overnight 
travel per FTE per 

year
Annual Overnight Travel 

beyond Permit Term
Reserve Manager -                            $0
Administrative Assistant -                            $0

$0
$49
$49

Assumptions / Notes:
50% Post-permit adjustment for overnight travel and mileage allowance (percent of annual amount during permit term)

$186 Travel allowance per diem
35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management

Travel includes offsite travel.  Travel in the course of HCP/NCCP reserve management is covered under the vehicles, maintenance, and fuel cost category below.

Passenger Vehicles and Fuel (shared with administration, restoration, and monitoring)
Annual  Average 

Beyond Permit 
Term

Passenger car purchase $371
Vehicle fuel and maintenance $983
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management

Total FTEs

Furniture and equipment purchase  (capital) cost per year

Shared travel cost per year
Travel cost per year

Shared  furniture and equipment (capital) cost per year
Total furniture and  equipment purchase (capital) cost per year

Maintenance, supplies, radio system cost per year
Shared maintenance and supplies cost per year

Total maintenance and supplies cost per year

Travel cost per year
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Table G-9c:  Reserve Management and Maintenance - Beyond Permit Term
Final Plan
2010 dollars
Vehicle Mileage Allowance (shared with administration, restoration, and monitoring)

Annual  Average 
Beyond Permit 

Term
Cost per year $0
Assumptions / Notes:

35% Proportion of shared staff, equipment, vehicle, and travel costs allocated to management

Vehicles, Maintenance, and Fuel
Annualized Cost 

Beyond Permit 
Term

Number of 4WD trucks 2                            
Number of ATVs and trailers 1                            

Annualized purchase cost $7,238
Fuel and maintenance per year $9,443

Assumptions / Notes:
$3,120 4WD truck purchase price (annualzed over replacement period)

$832 ATV and trailer truck purchase price (annualized over replacement period)
                                                                              2 Post-permit adjustment for replacement period (multiple for replacement period)

$2,080 4WD truck fuel cost per year
$2,080 4WD truck maintenance cost per year

$416 ATV and trailer fuel cost per year
$520 ATV and trailer maintenance cost per year

Leased Vehicles and Equipment
Annual  Average 

Beyond Permit 
Term

Vehicle and equipment rental cost per year $47,280 
Assumptions / Notes:

$47,280 Annual average lease cost in year 50
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Equipment, Materials, and Data
Annual  Average 

Cost Beyond Permit 
Term

Annual Cost Years  46-
50

Capital cost of equipment and materials per year $108,607 $108,607
Operational cost of equipment, materials, and data 
per year $58,303 $58,303
Assumptions / Notes:

100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity
Capital costs include the capital component of fire fighting equipment/gear, small tools (pliers, wrenches, screwdrivers, etc.), glasses, gloves, hard hats, rain gear, 
irrigation supplies, cargo container, landscape plants and grass, oak trees, lumber, and truck hauling services.
Operational costs include the operational component of fire fighting equipment/gear, small tools (pliers, wrenches, screwdrivers, etc.), glasses, gloves, hard hats, 
rain gear, irrigation supplies, cargo container, landscape plants and grass, oak trees, lumber, and truck hauling services.
Operational costs also include portable radios, small pumps, piping, generator, saw, and demolition hammers.
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Table G-9c:  Reserve Management and Maintenance - Beyond Permit Term
Final Plan
2010 dollars
Facilities Maintenance and Utilities

Annual  Average 
Cost Beyond Permit 

Term
Annual Cost Years  46-

50
Field facilities maintenance cost per year $31,800 $31,800
Field facilities utilities cost per year $7,950 $7,950
Native plant nursery operating cost per year $0 $0

Cost per year $39,750
Assumptions / Notes:

100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Wells and Water Pumping
Annual  Average 

Cost Beyond Permit 
Term

Annual Cost Years  46-
50

Operational cost per year $4,770 $4,770
Assumptions / Notes:

100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Invasive Species Control (allocated between restored wetlands and other reserve lands)
Annual  Average 

Cost Beyond Permit 
Term

Annual Cost Years  46-
50

Allocation to All 
Other Reserve 

Land
Allocation to 

Restored Wetlands
Cost per year $240,707 $240,707 $227,130 $13,577

Assumptions / Notes:
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Note:  Bullfrog management activities will be conducted by reserve staff.  All herbicides applied according to label instructions.  Pesticides may be applied using aerial, truck, or hand application.
Note:  Management activities for non-native fish will be done by reserve staff. Costs for management for non-native fish in ponds in existing open space covered in Table G-5m.

Management of existing open space (County 
Parks and Open Space Authority land)

Annual  Average 
Cost Beyond Permit 

Term
Annual Cost Years  46-

50
Cost per period $877,468 $877,468

Assumptions / Notes:
100% Post-permit adjustment: percentage of annual costs in year 50 that continue in perpetuity

Management activities begin in year 6.
Does not include other costs such as recreation and law enforcement / public safety because those services are already provided by County Parks and the County Sheriff.

Contractors - for on-going management and maintenance (pond maintenance services allocated between restored wetlands and other reserve lands)

Contractor category

Annual  Average 
Cost Beyond Permit 

Term
Annual Cost Years  46-

50

Allocation to All 
Other Reserve 

Land
Allocation to 

Restored Wetlands
Reserve unit management plans and updates $10,600 $21,200 $10,600 $0
Pond maintenance $56,286 $56,286 $33,390 $22,896
All other maintenance services $117,657 $117,657 $117,657 $0

Cost per year $184,543 $195,143 $161,647 $22,896
Assumptions / Notes:

0% Post-permit adjustment: percentage of annual costs for field facilities, wells, environmental compliance and other capital construction services in year 50 that continue in perpetuity
50% Post-permit adjustment: percentage of annual costs for reserve planning in year 50 that continue in perpetuity

100% Post-permit adjustment: percentage of annual costs for all other reserve management costs in year 50 that continue in perpetuity
Other maintenance services include pond and dirt road maintenance, weed management, mowing, grading, pest control, disking for fire breaks, fencing, alarms, janitorial services , removing debris associated with illegal marijuana cultivation.

Environmental Compliance for Reserve 
Management Projects

Annual  Average 
Cost Beyond Permit 

Term
Annual Cost Years  46-

50

Allocation to All 
Other Reserve 

Land
Allocation to 

Restored Wetlands
Cost per year $0 $0 $0 $0 

Assumptions / Notes:
0% Post-permit adjustment: percentage of annual costs for field facilities, wells, environmental compliance and other capital construction services in year 50 that continue in perpetuity
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MEMORANDUM 
 
Date: April 6, 2012 
  
From: Sally Nielsen 
 
Subject: Assessment of Open Space Land Sales Used in the Santa 

Clara Valley Habitat Plan Economic Analysis 
 
 
Land acquisition cost factors used in the Santa Clara Valley Habitat Plan budget estimates are 
based on analysis of land transactions involving open space lands in Santa Clara County.  Staff 
of Smith & Associates compiled the transactions data, and Hausrath Economics Group (HEG) 
developed the cost factors in consultation with other members of the consultant team and with 
input from staff of the Santa Clara County Open Space Authority, Santa Clara County Parks and 
Recreation Department, and The Nature Conservancy. This memorandum presents the detailed 
transactions and some analyses of the transactions used to identify patterns and trends. 

It is important to remember that the average cost factors developed for the purpose of producing 
planning-level estimates of a permit-term budget for the HCP /NCCP represent a best estimate of 
an expected cumulative pattern over many transactions. As illustrated in the data that follow, the 
individual transactions range substantially around the average. Any one transaction will be 
influenced by a number of property characteristics, including the circumstances and inclinations 
of the seller. 

The original transactions list compiled by Smith & Associates in 2007 consisted of 34 sales.  
Two of the transactions were easement acquisitions; the rest were fee title transactions. The 
sources for the list included County Assessor’s records and maps, CoStar Comps, a digital 
mapping system, and information provided by the Management Team including information on 
transactions completed by the Santa Clara County Open Space Authority, The Nature 
Conservancy, and the Silicon Valley Land Conservancy. To update estimated costs in 2011, we 
added information about more recent transactions completed by Santa Clara County Parks and 
the Santa Clara County Open Space Authority in 2009 and 2010. Figure 1 at the end of this 
memorandum lists all of the transactions and shows the type of information gathered about each. 

The transactions list used to develop the land cost factors covers transactions dating back to 
October 1999. The most recent transactions included in the analysis are three Open Space 
Authority acquisitions concluded in 2010. There are transactions recorded for each of the years 
in the 1999 – 2010 period.  
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From the universe of all land sales transactions in Santa Clara County over this time period, the 
list represents a limited set of sales primarily for open space use. Sales determined to be 
speculative, i.e., large parcels with agricultural zoning but that could have longer-term 
subdivision potential, were specifically excluded.  Some of the sales do reflect values associated 
with large home sites on “ranchland” tracts. Almost all of the transactions involve parcels 
outside urban limit lines and the “Planning Limit of Urban Growth”. 

To derive representative average cost factors for use in the Santa Clara Valley Habitat Plan 
implementation cost and budget analysis, we considered a number of parcel characteristics:  
parcel size, topography, location, and land cover. Location captured the variations in topography 
and many of the variations in land cover, so we focused the analysis on location and parcel size.  

Figure 2 defines the locations used in the land cost analysis. We used the same zones defined for 
the impact assessment of rural development, combining Almaden Valley and Valley Floor 
because of the small number of sales observations in these areas and the similarity in parcel 
characteristics. Because of the small number of transactions identified in the Remote Hills, we 
used the full range of Hill-area transactions to derive representative cost factors. 

Because the data collection and analysis focus on a limited set of land sales transactions, we 
collected sales records as far back as 1999, in order to generate a workable number of 
observations. Figure 3 shows price per acre by sale date for the 40  fee title transactions. The 
earliest fee title transactions were in the range of $15,000 to $20,000 per acre (pasture land near 
Gilroy and wetlands near Guadalupe Slough). Through 2004, most sales averaged under $10,000 
per acre. After 2004, there are some large spikes in the average price. From mid-2007 onwards, 
prices were more likely to be in the range of $5,000 to $10,000 per acre.  

These types of land sales transactions are not as predictable as those of the more standardized 
market for land that has some future development potential. Each sale is idiosyncratic, and there 
is a substantial range of variation. In recognition of this inherent volatility, we determined that all 
of the transactions going back to 1999 provided a valid basis for developing average cost factors 
for the Santa Clara Valley Habitat Plan. 

Table 1 summarizes the characteristics of the fee title transactions, by location and parcel size. 
Where there are enough observations by category, the table presents the statistics that were used 
to develop the average cost factors. There are outliers in many of the cells. Analyzing the 
weighted average sale price (total transaction value divided by total acres), instead of the simple 
average, reduces the bias introduced by the outliers when the number of observations is small.  
The table also presents the resultant land cost assumptions for each cell.  
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Table 1 
Land Transactions Data Summarized by Location and Parcel Size Category 

 Less than 50 acres 50 - 250 acres Over 250  acres Total All Parcels 
Near East Hills         
Number of observations 1 2 5 8 
Mean (weighted by parcel size) $27,501 $9,322 $7,553 $8,071 
Median   $9,399 $5,461 $9,399 
Minimum/Maximum   $8,798 / $10,000 $3,006 / $19,594 $3,006 / $27,501 
SCV Habitat Plan Assumption $28,000 $9,000 $8,000   

Near West Hills         
Number of observations 1 5 2 8 
Mean (weighted by parcel size) $3,535 $7,558 $7,495 $7,460 
Median   $4,501 $8,141  $5,391 
Minimum/Maximum   $2,904 / $18,393 $6,280/$10,003  $2,904 / $18,393 
SCV Habitat Plan Assumption $28,000 $9,000 $8,000   

Remote East Hills         
Number of observations     1 1 
Mean (weighted by parcel size)     $1,800 $1,800 
Median         
Minimum/Maximum         
SCV Habitat Plan Assumption $10,000 $9,000 $6,000   

Remote West Hills         
Number of observations 7 9 2 14 
Mean (weighted by parcel size) $10,303 $9,912 $4,596 $9,178 
Median $10,000 $6,757 $4,651 $7,212 
Minimum/Maximum $5,469/$15,500 $2,511 / $27,714 $2,015 / $7,108  $2,015 / $27,714 
SCV Habitat Plan Assumption $10,000 $9,000 $6,000   

Almaden Valley / Valley Floor         
Number of observations 1 1 5 5 
Mean (weighted by parcel size) $34,316 $2,904 $15,557 $14,722 
Median     $16,610 $18,884 
Minimum/Maximum     $8,879 / $19,594 $2,904 / $34,316 
SCV Habitat Plan Assumption $34,000 $17,000 $16,000   

Total all Areas         
Number of observations 10 17 15 42 
Mean (weighted by parcel size) $15,181 $8,850 $7,387 $7,908 
Median $10,525 $6,757 $8,879 $8,129 
Minimum/Maximum $3,535 / $34,316 $2,904 / $27,714 $1,800 / $19,594 $1,800 / $34,316 

Note:  Fee title transactions only.  Transactions for parcels that straddle more than one location appear as an observation in each location. 
SOURCE:  Smith & Associates and Hausrath Economics Group. 

 

The average price per acre ranges from a low of $1,800 per acre for 2,900 acres of ranchland in 
the Remote East Hills (transaction completed in May 2006) to a high of $34,300 per acre for just 
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under 50 acres of row crop land near Gilroy (transaction completed in September 2005). In most 
locations with multiple transactions , the sales prices analyzed range from about $3,000 per acre 
up to $15,000, $20,000 and $30,000 per acre.  

Generally, the lower average prices are associated with larger parcels. Considering all locations, 
the weighted average price per acre for large parcels over 250 acres in size is one half the price 
of parcels less than 50 acres in size.  

Agricultural use value is evident in the distinctions between Valley and Hill locations. The range 
of prices is generally similar among the Hill locations, with parcel size being the distinguishing 
feature.  

Table 2 summarizes the average cost factors developed based on analysis of these transactions. 

Table 2 
Proposed Land Acquisition Cost Assumptions, by location and parcel size 

(fee title purchase price per acre in 2010 dollars) 

Location 
Less than 50 

acres 50 - 250 acres Over 250 acres 
Near East Hills $28,000 $9,000 $8,000 
Near West Hills $28,000 $9,000 $8,000 
Remote East Hills $10,000 $9,000 $6,000 
Remote West Hills $10,000 $9,000 $6,000 
Almaden Valley / Valley Floor $34,000 $17,000 $16,000 

 

The assumptions range from a low of $6,000 per acre for parcels over 250 acres in the Remote 
East and West Hills. The highest price per acre ($34,000) is assumed for parcels less than 50 
acres in the Almaden Valley and Valley Floor locations. 

The expected pattern of land acquisition by location and parcel size affects the overall cost of 
land acquisition over the permit term. Table 3 shows the proposed land acquisition pattern. 
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Table 3 

Acres by Location and Parcel Size, May 2012 Habitat Plan 

Location 
Less than 50 

acres 
50 - 250 
acres 

Over 250  
acres Total 

Percent of 
Total by 
Location 

Near East Hills 300  2,290 6,180 8,770 24% 
Near West Hills 270 640 2,850 3,760 10% 
Remote East Hills 20 1,920 9,740 11,680 32% 
Remote West Hills 10 820 9,350 10,180 28% 
Almaden Valley/Valley Floor 80 390 1,240 1,710 5% 

Total 680 6,060 29,360 36,100 100% 

Percent of Total by Parcel Size 2% 17% 81% 100%   
 
NOTE: Input by location and parcel size from SCV HCP/NCCP database. The number of acres acquired is 
greater than the Reserve Area Managed because the Plan also includes requirements (e.g., connectivity, 
protection of plant occurrences) that will result in additional acquisitions and because parcels purchased to 
meet a specific requirement will include additional acres of non-target land cover types. 

 

Four out of every five acres are assumed to be acquired in large parcels of over 250 acres.  More 
than half (60 percent) of the acres are expected to be acquired in the Remote Hills. Combining 
this land acquisition pattern with the assumed land cost factors by location and parcel size results 
in the overall estimate of land acquisition cost. For the May 2012 Habitat Plan, assuming 100 
percent fee title transactions, the average land acquisition cost per acre acquired would be about 
$8,100 per acre. With easement assumptions (50 percent of Remote East Hills and Remote West 
Hills s acres acquired with easements, and easement prices representing 80 percent of fee title 
value on average), the average land acquisition cost per acre is reduced to $7,400 per acre. 

 



 



FIGURE 1
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LAND TRANSACTIONS DATA - Compiled in May 2007 for the Santa Clara Valley Habitat Plan Economic Analysis, UPDATED March 2012

Sale No. Address Sale Date
Land Area 

(acres) Price Price per Acre General Plan/Zoning Intended Use Comments
FEE TITLE TRANSACTIONS

Alamitos Road, San Jose Aug-06 23.08         $255,000 Unimproved
562-23-008 Steep

Outside urban limit line
4280 Casa Loma Road, Morgan Hill Mar-04 28.29         $100,000 $3,535 Unimproved hillside land

Sale provided by client

Mount Umunhum, San Jose Dec-03 36.62         $250,000 $6,827 Unimproved
562-06-009 Rolling with riparian habitat

Outside urban limit line
3995 East Dunne Avenue, Morgan Hill Jun-06 38.18         $1,050,000 $27,501 Historic building
729-46-006 Flat to rolling

Outside urban limit line
29961 Mt. Madonna Road, Los Gatos Jan-06 40.00         $620,000 $15,500 Had structure on site
756-01-016 Steep

Outside urban limit line
23760 Alamitos Road, San Jose Jan-02 40.00         $400,000 $10,000 Had structure on site
562-22-002 Steep

Outside urban limit line
17292 Wagner Road, Los Gatos Jan-04 41.53         $500,000 $12,039 Unimproved
537-09-003 Hillside with riparian habitat

Outside urban limit line
Furlong Avenue, Gilroy Sep-05 49.54         $1,700,000 $34,316 Unimproved
841-22-002, 841-22-029 Level

Outside urban limit line
3510 Hecker Pass, Gilroy Oct-00 66.59         $1,000,000 $15,017 Had structure on site
810-15-009, 010 Steep, hilly

Outside urban limit line
Alamitos Road, SE of Hicks Road, San Jose Nov-03 67.02         $500,000 $7,460 Unimproved
742-01-030 Steep, hilly

Outside urban limit line
Alamitos Road, San Jose Nov-03 74.00         $500,000 $6,757 Unimproved hillside land

near Almaden Reservoir
Sale provided by client

21920 Loma Prieta Way, Los Gatos Apr-04 80.00         $557,000 $6,963 Had structure on site
562-19-020 Hilly

Outside urban limit line
SW line Pueblo Tract #3, So. Of Calero Reserv   Unimproved
742-13-005 Rolling

Outside urban limit line
At least one endangered plant

Alamitos Road, San Jose Mar-04 109.59       $400,000 $3,650 Unimproved hillside land
near Almaden Reservoir
Sale provided by client

Uvas Road, Morgan Hill Apr-06 142.72       $2,625,000 $18,393 Unimproved
742-22-010 Hilly

Outside urban limit line
Near Loma Prieta Way, Los Gatos Aug-02 150.00       $610,000 $4,067 Unimproved
562-19-009 Very steep

Outside urban limit line
Croy Road, Morgan Hill Apr-01 162.89       $650,000 $3,990 Unimproved
756-01-012 Steep, hilly

Outside urban limit line
4350 Felter Road, Milpitas Dec-02 180.00       $1,800,000 $10,000 Had structure on site
042-05-019 Flat to rolling

Outside urban limit line
17005 Stevens Canyon Road, Cupertino Apr-03 200.79       $2,600,000 $12,949 Unimproved hillside land near

Stevens Creek Reservoir
Sale provided by client

18940 Alum Rock Falls Road, San Jose Had structure on site
595-08-003 Hilly

Outside urban limit line
Steelhead identified at site

Stevens Canyon Road, Cupertino Dec-06 238.15       $6,600,000 $27,714 2,500 s.f. residence
503-04-001, 503-05-016, 039, Hillside with riparian habitat
503-06-024 Outside urban limit line

5 acres of orchards
Alamitos Road, SE of Rancho San Vicente, San Unimproved
742-01-035 Rolling

Outside urban limit line
Several species of plants identified

19741 Alum Rock Falls Road, San Jose Apr-01 268.68       $1,210,000 $4,503 100 yr old house & barn
595-07-014 Rolling to sloping

Outside urban limit line
3245 Pacheco Pass Hwy., Gilroy Sep-06 316.42       $6,200,000 $19,594 Has structures on site
841-43-001, 003, 004, 052 Flat, planted in vineyards

Outside urban limit line
May-00 321.42       $6,069,500 $18,883 100% submerged wetlands

Flat

015-035-026, 021 (por), 031 (por)

26

North of Sunnyvale Baylands Park, adjacent to 
Guadalupe Slough, Sunnyvale and San Jose

Private Open Space/ 
Baylands/Agriculture/
Public Facilities

Restore Tidelands

24
Hillsides/HS Open Space

25
Agriculture, Large 
Scale/A40

Row  Crop

22

Hillsides/HS Open Space

23

Jan-01         248.19 $1,117,000 $4,501 Hillsides/HS Open Space

20
NA

21

Nov-06 233.00       $2,050,000 $8,798 Hillsides/HS Open Space

18
Hillsides/HS Open Space

19
Hillsides/HS Horse Ranch

        103.29 

17
Hillsides/HS Open Space

15
NA

16
Hillsides/HS Ranch Land

$300,000 $2,904 Hillsides/HS

12
NA

13
Hillsides/HS Open Space

Open Space

10
Hillsides/HS Pasture Land

11
Hillsides/HS Open Space

14

Jan-01

8
Hillsides/HS Open Space

9
Agriculture, Large 
Scale/A40

Row  Crop

6
Hillsides/HS Open Space

7
Hillsides/HS Open Space

4
Hillsides/HS Open Space

5
Regional Parks/AR Open Space & Public Park

2
$11,049 Hillsides/HS Open Space

3
NA
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LAND TRANSACTIONS DATA - Compiled in May 2007 for the Santa Clara Valley Habitat Plan Economic Analysis, UPDATED March 2012

Sale No. Address Sale Date
Land Area 

(acres) Price Price per Acre General Plan/Zoning Intended Use Comments
FEE TITLE TRANSACTIONS

Uvas Canyon, Morgan Hill Pending 397.00       $800,000 $2,015 Unimproved hillside land
near Uvas Reservoir
Sale provided by client

Coyote Ridge, San Jose Pending 450.00       $3,995,518 $8,879 Open space near
Anderson Lake
Sale provided by client

21260 Alum Rock Falls Road, San Jose $275,000 in demo costs
627-27-001, 002 Hilly, wooded

Outside urban limit line
Salamander & frog identified

Crews Road, Gilroy Wetlands and ponds
841-77-003, 898-27-028 Hillside

Outside urban limit line
Salamander, frog, kit fox, & burrowing 
owl identified

Casa Loma Road, San Jose Unimproved
742-14-002, 003, 004 Hilly

Outside urban limit line
Several species of plants and animals 
identified

4105 Sierra Road, San Jose Nov-01 748.48       $2,250,000 $3,006 Unimproved
595-07-010, 011, 595-10-046,  Steep
595-32- 001, 005, 006; 595-33- 004, 005, 007 Outside urban limit line
Beauregard Road/Mines Road, San Jose Unimproved
070-07-013, 070-08-008, 009, 010, Flat
070-13-002, 003,  004, 005, 006; 070-09-030 Outside urban limit line

Several species of native plants 
identified

Clark Canyon Nov-08 408.00       $2,900,000 $7,108 NA Open Space Santa Clara County Parks
810-10-001
Rancho San Vicente Sep-09 966.00       $16,045,000 $16,610 NA Open Space Santa Clara County Parks
742-05-015, 742-06-032, 742-08-031 Adjacent to Calero County Park
742-08-033, 742-08-057, 742-08-058
742-09-036, 742-09-046, 742-09-049
742-09-050, 742-33-003

37 Tulare Hill Oct-09 140.72       $1,830,000 $13,005 NA Open Space Santa Clara County Parks
Dowmar and Johnson Jun-09 192.00       $650,000 $3,385 NA Open Space Open Space Authority

Adjacent to Rancho Cañada del Oro 
Open Space Preserve

39 Bosley Aug-09 10.00         $100,000 $10,000 NA Open Space Open Space Authority
Davis Mar-10 32.00         $175,000 $5,469 NA Open Space Open Space Authority

Adjacent to Rancho Cañada del Oro 
Open Space Preserve
Oak woodlands, canyons, creeks

Coyote Scenic Lands Apr-10 348.00       $3,481,000 $10,003 NA Open Space Open Space Authority
Wooded foothills, seasonal streams, 
and grasslands
Several special status species

Pea Jun-10 228.00       $572,450 $2,511 NA Open Space Open Space Authority
Adjacent to Rancho Cañada del Oro 
Open Space Preserve
Hilly terrain, stream

EASEMENT TRANSACTIONS
Oct-99 7.86           $160,000 Environmental easement for botanic

preservation
Sale provided by client

May-06 510.00       $2,100,000 $4,118 Important reparian habitat
Agricultural production
Sale provided by client

SOURCE:  Smith & Associates, Santa Clara County Parks and Recreation Department, and the Santa Clara County Open Space Authority

35

36

1
NW of Coyote Creek Golf Drive, San Jose $20,356 NA

41

40

38

42

Open Space

29
Carnadero Preserve along Pajaro River, San 
Jose

NA

33
Hillsides/HS Hold for Development

34

May-06 2,899.00    $5,218,000 $1,800 Ranchlands/AR Open Space

Open Space

Open Space

32

Oct-01 718.47       $4,512,000 $6,280 Hillsides/HS

31

Jan-07         574.08 $5,836,935 $10,167 Ranchlands/AR

28
NA Open Space

30

Apr-03 520.79       $2,844,000 $5,461 Ranchlands/AR Open Space

27
NA
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RECORDING REQUESTED BY AND  ) 
WHEN RECORDED MAIL TO:   ) 

) 
      ) 
[Easement Holder]    ) 
[Easement Holder’s Address]   ) 
Attention: __________   ) 

) 
 _ 

Space Above Line for Recorder's Use Only 
 

TEMPLATE NOTES:   
• This template is prepared for use on privately-owned fee lands.  Certain of the provisions 

below will likely require modification for conservation easements covering Permittee- or 
other public entity- owned properties (i.e. management plan, recreational uses, and 
condemnation provisions.) 

• Consistent with the Habitat Plan, this template assumes the Implementing Entity will hold 
the conservation easements over privately-owned fee lands.  Italicized bracketed language 
is included below for insertion in conservation easements the Implementing Entity 
determines will be held by another nonprofit organization, as allowed in the Habitat Plan. 

• This template does not identify recreational/public access as allowable uses.  Additional 
provisions (i.e. specific restrictions and allowed uses, as well as reference to “recreation 
plan” contemplated by SVHCP) would need to be included if any recreational uses are 
contemplated for the Easement Area/Property [use Easement Area or Property, as 
applicable depending on whether part or all of a legal parcel is being committed to the 
reserve area, selection made in Recital A].    

• This template also assumes the Implementing Entity, and not the Landowner, will conduct 
the management and monitoring activities set forth in the Management Plan.      

 
 

CONSERVATION EASEMENT AGREEMENT 
 

THIS CONSERVATION EASEMENT AGREEMENT (the “Agreement”) is made this 
______ day of _________________, 20__, by and between [insert full legal name of landowner] 
(“Landowner”), and [Santa Clara Valley Habitat Agency, a California Joint Powers Authority] 
(“Easement Holder”).  Landowner and Easement Holder are also referred to herein individually as a 
“Party” and collectively as the “Parties.”  

 
RECITALS 

 
 

 A. Landowner is the [insert description of ownership interest] of certain real property 
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containing approximately ______ acres, located in the County of Santa Clara, State of California, 
more particularly described in Exhibit A attached hereto and incorporated herein by this reference 
(the “Property”) and depicted on the map attached hereto as Exhibit B and incorporated herein by 
reference. 

OR 
 

A. Landowner is the [insert description of ownership interest] of certain real Property 
located in the County of Santa Clara, State of California, more particularly known as Assessor’s 
Parcel Number(s)  XXXXXX. Landowner intends to grant this Conservation Easement over 
approximately xx acres of the Property (the “Easement Area”), as described in Exhibit A attached 
hereto and incorporated herein by this reference and depicted on the map attached hereto as Exhibit 
B and incorporated herein by reference.     

 
  

B. This Agreement is being executed and delivered to satisfy certain habitat 
conservation requirements set forth in the following documents (collectively, the “Habitat Plan 
Instruments”):  

 
 (i) The Santa Clara Valley Habitat Plan (“Habitat Plan”), dated ________, 

prepared by County of Santa Clara County (“County”), City of San Jose (“San Jose”), City 
of Gilroy (“Gilroy”), City of Morgan Hill (“Morgan Hill”), Santa Clara Valley Water 
District (“Water District”), and Santa Clara Valley Transportation Authority (“VTA”), and 
approved by the United States Fish and Wildlife Service (“USFWS”) under Section 10 of the 
federal Endangered Species Act of 1973 (16 U.S.C. Section 1531 et seq., as it may be 
amended from time to time) (“ESA”), and by California Department of Fish and Game 
(“CDFG”) under the California Natural Community Conservation Planning Act (California 
Fish and Game Code Section 2800 et seq., as it may be amended from time to time) 
(“NCCPA”); and  
 
 (ii) Implementing Agreement for the Santa Clara Valley Habitat Plan (the 
“Implementing Agreement”), dated _______________, by and among USFWS and CDFG 
(collectively, the “Wildlife Agencies”), Santa Clara Valley Habitat Plan Implementing 
Agency, a Joint Powers Authority (“JPA” or “Implementing Entity”), County, San Jose, 
Gilroy, Morgan Hill, Water District, and VTA (collectively, JPA, County, San Jose, Gilroy, 
Morgan Hill, Water District, VTA, are referred to herein as “Permittees”); and  
 
 (iii) The federal incidental take permit issued by USFWS to Permittees for the 
Habitat Plan pursuant to Section 10 of ESA; and  
 
 (iv) The state incidental take permit issued by CDFG to Permittees for the Habitat 
Plan pursuant to the NCCPA. 
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C. CDFG has jurisdiction, pursuant to Fish and Game Code Section 1802, over the 
conservation, protection, and management of fish, wildlife, native plants and the habitat necessary for 
biologically sustainable populations of those species, and CDFG is authorized to hold easements for 
these purposes pursuant to Civil Code Section 815.3, Fish and Game Code Section 1348, and other 
provisions of California law. 

 
D. USFWS is an agency of the United States Department of the Interior and is 

authorized by Federal law to be a third party beneficiary of the Conservation Easement and to 
administer the Federal Endangered Species Act, 16 U.S.C. § 1531, et seq. (“ESA”), the Fish and 
Wildlife Coordination Act, 16 U.S.C. §§ 661-666c, and the Fish and Wildlife Act of 1956, 16 U.S.C. 
§ 742(f), et seq. 

 
E. The Easement Holder is a California joint powers authority, and authorized to hold 

conservation easements pursuant to, among other provisions of law, California Civil Code Section 
815.3.   
 

F. In addition to serving as the holder of the conservation easement interest created 
under this Agreement, JPA also serves as the “Implementing Entity” of the Habitat Plan, and as such, 
is responsible for overseeing implementation of the Habitat Plan Instruments, including carrying out 
planning and design, habitat restoration, monitoring, adaptive management programs, and periodic 
coordination with USFWS and CDFG.  [When used herein, the term “Implementing Entity” refers to 
the JPA acting in its capacity as the Implementing Entity under the Habitat Plan and the 
Implementing Agreement, which confer separate rights and obligations on JPA that will survive any 
future transfer of the Conservation Easement by JPA.  In contrast, the term “Easement Holder” is 
used herein to refer to JPA as the initial holder of such conservation easement interest, as well as 
any other qualified successor or assignee to which this conservation easement interest has been 
transferred in accordance with the terms and conditions set forth below.]  [TEMPLATE NOTE:  
The italicized language above will require revision if JPA is not the Easement Holder.]   

 
G. The Easement Area/Property possesses wildlife, habitat values, and associated open 

space values that are of great importance to Easement Holder, the people of Santa Clara County and 
the people of the State of California and of the United States (the “Conservation Values”).   The 
Initial Conservation Values, described in Exhibit C attached hereto and incorporated herein by 
reference, are those Conservation Values that are identified in the Habitat Plan and present on the 
Easement Area/Property at the time of the execution of the Agreement.  

 
H. Following recordation of this Agreement, the Easement Area/Property will be 

incorporated into the Reserve System (as such term is defined in the Habitat Plan) (“Reserve 
System”) and will count toward the land acquisition requirements set forth in the Habitat Plan. 

 
I. The Implementing Entity [has developed] [will develop] a management plan, known 

as “__________________,” that applies to the Easement Area/Property (the “Management Plan”). 
The Management Plan [has been] [will be] developed in accordance with the applicable 
requirements of the Habitat Plan Instruments [and [identify any applicable reserve unit management 
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plans]].    
J. The Management Plan [is] [upon completion, will be] incorporated herein by 

reference. Landowner and Easement Holder recognize that changes (e.g., in weather cycles, natural 
resource management technologies, conservation practices) may dictate an adaptation in the 
management of the Easement Area/Property, consistent with the purposes of this Conservation 
Easement and the Habitat Plan Instruments.  It may be revised from time to time with the written 
approval of the Landowner, Easement Holder and the Wildlife Agencies, so long as the revisions are 
consistent with the requirements of the Habitat Plan Instruments [and [identify applicable reserve 
unit management plans]]. A full and complete copy of the current Management Plan, including any 
such revisions, shall be kept on file at the offices of the Implementing Entity. [Include if the 
Management Plan has not been developed as of the effective date of the agreement: The Easement 
Area/Property will be managed in accordance with the applicable requirements of the Habitat Plan 
until the Management Plan is developed.]   

 
K. The State of California recognizes the public importance and validity of conservation 

easements by enactment of California Civil Code Section 815 et seq.   
 

 
AGREEMENTS 

 
NOW, THEREFORE, in consideration of the above and mutual covenants, terms, conditions 

and restrictions contained herein, and for other good and valuable consideration, the receipt and 
sufficiency of which are hereby acknowledged, and pursuant to the laws of the State of California, 
including California Civil Code Section 815 et seq., Landowner hereby voluntarily grants and 
conveys to Easement Holder, its successors and assigns, a conservation easement in gross forever in, 
on, over and across the Easement Area/Property described in Exhibit A and depicted on Exhibit B 
(the “Conservation Easement”), subject to the terms and conditions set forth herein, restricting 
forever the uses which may be made of the Easement Area/Property, and the parties agree as follows: 
 

1. Purpose.  The purpose of this Conservation Easement is to ensure that existing and 
future natural values and associated wildlife and habitat values of the Easement Area/Property will 
be forever protected by preventing any use of the Easement Area/Property that would impair or 
interfere with the Conservation Values.  Landowner intends that this Conservation Easement will 
confine the use of the Easement Area/Property to such activities that are consistent with the purposes 
set forth herein, including, without limitation, those involving the preservation, restoration, and 
enhancement of the Easement Area/Property’s Covered Species and their habitats.   
 

2. Baseline Documentation Report.  The parties acknowledge that a Baseline 
Documentation Report (the “Report”) has been prepared for the Easement Area/Property and 
approved in writing by Landowner and Easement Holder.  A copy of the Report is on file with 
Landowner and Easement Holder at their respective addresses for notices set forth below.  The 
parties agree that the Report contains an accurate representation of the biological and physical 
condition of the Easement Area/Property at the time this Agreement is recorded in the Official 
Records of Santa Clara County (“Official Records”), including a full inventory of all of the 
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Easement Area/Property’s Covered Species and natural communities found thereon.  
Notwithstanding the foregoing, if a controversy arises with respect to the nature and extent of the 
physical or biological condition of the Easement Area/Property or the allowed uses of the Easement 
Area/Property, the parties shall not be foreclosed from utilizing any and all other relevant 
documents, surveys or other evidence or information to assist in the resolution of the controversy. 

 
3. Rights of Easement Holder.  To accomplish the purposes of this Conservation 

Easement, Landowner hereby grants and conveys the following rights to Easement Holder: 
 

(a) To preserve, protect, sustain, restore, and enhance the Conservation Values 
for the Easement Area/Property described in Exhibit C or which develop on the Easement 
Area/Property in accordance with the Management Plan and the terms and conditions of this 
Conservation Easement;    

 
(b) To enter upon the Easement Area/Property to monitor Landowner’s 

compliance with, and to otherwise enforce the terms of, this Conservation Easement, and for 
scientific research necessary to support monitoring and in order to support adaptive 
management of the Conservation Values; provided, that Easement Holder shall not 
unreasonably interfere with Landowner's allowed uses and quiet enjoyment of the Easement 
Area/Property; 
 
 (c) To enter upon the Easement Area/Property to carry out, at Easement Holder’s 
sole cost and expense, those management and monitoring requirements applicable to the 
Easement Area/Property that are set forth in the Management Plan and in Habitat Plan 
Chapters 5 and 7, [including, without limitation, installation and maintenance of fencing 
around the perimeter of the Easement Area/Property to the extent referenced in the 
Management Plan as necessary to protect the Conservation Values;] provided, that Easement 
Holder shall use reasonable good faith efforts to conduct such management and monitoring 
activities in a manner that does not unreasonably interfere with Landowner's allowed uses 
and quiet enjoyment of the Easement Area/Property;  

 
(d) To prevent any activity on or use of the Easement Area/Property that is 

inconsistent with the purposes of this Conservation Easement and to require the restoration of 
such areas or features of the Easement Area/Property that may be damaged by any act, failure 
to act, or any use that is inconsistent with the purposes of this Conservation Easement; 

 
(e) To require that all mineral, air and water rights held by Landowner that 

Easement Holder deems necessary to preserve, protect and sustain the biological resources 
and Conservation Values of the Easement Area/Property shall remain a part of and be put to 
beneficial use upon the Easement Area/Property, consistent with the purposes of this 
Conservation Easement; and  

 
(f) All present and future development rights and wind power rights allocated, 

implied, reserved or inherent in the Easement Area/Property; such rights are hereby 
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terminated and extinguished, and may not be used on or transferred to any portion of the 
Property.  Landowner understands and agrees that nothing in this Conservation Easement 
relieves Landowner of any obligation or restriction in relation to the development or use of 
the Easement Area/Property imposed by law, including but not limited to local land use 
restrictions. 
 
Except where there is an imminent threat to the Easement Area/Property or its Conservation 

Values, Easement Holder and its employees, contractors or agents will only enter the Easement 
Area/Property at reasonable times and with at least forty-eight (48) hours advance notice to 
Landowner. The Landowner may waive these requirements in whole or in part by written notice to 
Easement Holder. 

 
4. Prohibited Uses.  Any activity on or use of the Easement Area/Property that 

adversely affects the purposes of this Conservation Easement is prohibited.  Without limiting the 
generality of the foregoing, Landowner, Landowner’s personal representatives, heirs, successors, 
assigns, employees, agents, lessees, licensees and invitees are expressly prohibited from doing or 
allowing any of the following uses and activities on the Easement Area/Property, unless, and then 
only to the extent that, a generally prohibited activity set forth below is: (i) an allowed use or practice 
(e.g., agricultural, rangeland or recreational uses) set forth on Exhibit D attached hereto and 
incorporated herein by reference; (ii) a management practice set forth in the Management Plan, (iii) 
necessary in connection with the performance of any of the conservation actions described in Habitat 
Plan Chapter 5; or (iv) otherwise necessary to maintain or enhance the Conservation Values: 

 
(a) Unseasonal watering;  
 
(b)        Use of fertilizers, pesticides, biocides, herbicides or other chemicals;  

 
(c) Use of off-road vehicles and use of any other motorized vehicles except on 

existing roadways, excepting off-road vehicle use required to conduct any allowed 
management practice set forth in the Management Plan;   
 

(d) Any construction, reconstruction, relocation or placement of any road, 
building, billboard, fencing, or sign, or any other structure or improvement of any kind, or  
altering the surface or general topography of the Easement Area/Property without written 
approval by the Easement Holder and Wildlife Agencies unless otherwise allowed in the 
Management Plan; 

 
(e) Agricultural uses, including, without limitation, vineyards, nurseries, or 

intensive livestock use (e.g., dairy, feedlot) except as may be provided for in the Management 
Plan (e.g., prescribed grazing);   

 
(f) Any legal or de facto division, subdivision or partitioning of the Easement 

Area/Property or any fee transfer of less than the entire Easement Area/Property; 
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(g) Depositing or accumulation of soil, trash, ashes, refuse, waste, bio-solids or 
any other materials; 

 
(h) Planting, introduction, or dispersal of nonnative plant or animal species;  

 
(i) Filling, dumping, excavating, draining, dredging, mining, drilling, removing, 

or exploring for or extraction of minerals, loam, soil, sands, gravel, rocks, or other material 
on or below the surface of the Easement Area/Property, and granting or authorizing any 
surface entry for any of these purposes; 

 
(j) Removing, destroying, or cutting of trees, shrubs, or other vegetation;    

 
(k) Manipulating, impounding, or altering any water course, body of water, or 

water circulation on the Easement Area/Property, and activities or uses detrimental to water 
quality, including but not limited to degradation or pollution of any surface or subsurface 
waters; and      

 
(l) Without the prior written consent of Easement Holder, which Easement 

Holder may reasonably withhold, transferring, encumbering, selling, leasing or otherwise 
separating the mineral, air or water rights for the Easement Area/Property owned by 
Landowner; changing the place or purpose of use of the water rights owned by Landowner; 
abandoning or allowing the abandonment of, by action or inaction, any water or water rights, 
ditch or ditch rights, spring rights, reservoir or storage rights, wells, ground water rights or 
other rights in and to the use of water historically used on or otherwise appurtenant to the 
Easement Area/Property that are owned by Landowner, including but not limited to: (i) 
riparian water rights; (ii) appropriative water rights; (iii) rights to waters which are secured 
under contract with any irrigation or water district, to the extent such waters are customarily 
applied to the Easement Area/Property; and (iv) any water from wells that are in existence or 
may be constructed in the future on the Easement Area/Property.    

 
[TEMPLATE NOTE:  Section 4 “Prohibited Uses” for any Conservation Easement may include 
additional prohibited uses, or refinements of the above, to address specific site conditions, 
Landowner preferences and operations, and species and habitat needs, as contemplated by Habitat 
Plan Section 8.6.3 and approved by the Easement Holder and the Wildlife Agencies.  Additionally, 
this prohibited uses section may require modification to address public access and recreation uses 
to the extent contemplated or required at the Easement Area/Property under the Management 
Plan.]  
 

5. Unlawful Entry.  Landowner shall undertake all reasonable actions to prevent the 
unlawful entry and trespass on the Easement Area/Property by persons whose uses or activities may 
degrade or harm the Conservation Values or are otherwise inconsistent with the purposes of this 
Conservation Easement.   
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6. Landowner’s Reserved Rights; Allowed Uses.  Landowner reserves to itself, and to 
its personal representatives, heirs, successors, and assigns, all rights accruing from its ownership of 
the Easement Area/Property, including without limitation, the following (collectively, the “Allowed 
Uses”): (a) those specific uses and activities identified in the Management Plan(s) or detailed in 
Exhibit D attached hereto, and (b) all other uses of the Easement Area/Property that are not 
expressly prohibited or limited by this Agreement, and are consistent with the purposes of this 
Conservation Easement as set forth in Section 1.  Landowner shall have the right to exercise any of 
the Allowed Uses directly or to allow or invite others to engage in any of the Allowed Uses.   While 
Landowner is not obligated under this Agreement to perform the management and monitoring actions 
set forth in the Management Plan(s), Landowner’s exercise of the Allowed Uses shall be conducted 
in a manner that is consistent with the Management Plan(s) and Conservation Values.  
   
 7. Easement Holder's Remedies.  If Easement Holder or any Third-Party Beneficiary 
(as defined in Section 7(d) below) determines there is a violation of the terms of this Agreement or 
that such violation is threatened, written notice of such violation and a demand for corrective action 
sufficient to cure the violation shall be given to Landowner, with a copy provided to Easement 
Holder and each other Third-Party Beneficiary. The notice of violation shall specify the measures the 
Landowner must take to cure the violation.  If Landowner fails to cure the violation within thirty (30) 
days after receipt of written notice and demand from Easement Holder or any Third-Party 
Beneficiary, as applicable; or if the cure reasonably requires more than thirty (30) days to complete 
and Landowner fails to begin the cure within such thirty (30) day period; or Landowner fails to 
continue diligently to complete the cure, Easement Holder or any Third-Party Beneficiary may bring 
an action at law or in equity in a court of competent jurisdiction to enforce the terms of this 
Agreement, to recover any damages to which Easement Holder and the Third-Party Beneficiaries 
may be entitled for violation of the terms of this Agreement or for any injury to the Conservation 
Values, to enjoin the violation, ex parte as necessary, by temporary or permanent injunction without 
the necessity of proving either actual damages or the inadequacy of otherwise available legal 
remedies, or for other equitable relief, including, but not limited to, the restoration of the Easement 
Area/Property to the condition in which it existed prior to any such violation or injury.  Without 
limiting Landowner's liability therefor, any damages recovered may be applied to the cost of 
undertaking any corrective action on the Easement Area/Property at the election of the party 
receiving such damages. 
 

If Easement Holder or any Third-Party Beneficiary, each in its sole discretion, 
determines that circumstances require immediate action to prevent or mitigate damage to the 
Conservation Values, Easement Holder and/or any Third-Party Beneficiary may pursue its remedies 
under this section without prior notice to Landowner or without waiting for the period provided for 
cure to expire.  The rights of Easement Holder and the Third-Party Beneficiaries under this section 
apply equally to actual or threatened violations of the terms of this Agreement.  Landowner agrees 
that Easement Holder’s and Third-Party Beneficiaries’ remedies at law for any violation of the terms 
of this Agreement are inadequate and that Easement Holder and/or any Third-Party Beneficiary shall 
be entitled to the injunctive relief described in this section, both prohibitive and mandatory, in 
addition to such other relief to which Easement Holder and the Third-Party Beneficiaries may be 
entitled, including specific performance of the terms of this Agreement, without the necessity of 
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proving either actual damages or the inadequacy of otherwise available legal remedies.  Remedies 
described in this section shall be cumulative and shall be in addition to all remedies now or hereafter 
existing at law or in equity, including but not limited to, the remedies set forth in California Civil 
Code Section 815, et seq.  The failure of Easement Holder or any Third-Party Beneficiary to discover 
a violation or to take immediate legal action in response to such action shall not bar such party from 
taking legal action at a later time. 
 

(a) Costs of Enforcement.  Any reasonable costs incurred by the Easement 
Holder or any Third Party Beneficiary, where it is the prevailing party, in enforcing the terms 
of this Conservation Easement against the Landowner, including, but not limited to, costs of 
suit and attorneys' and experts' fees, and any costs of restoration necessitated by Landowner's 
negligence or breach of this Agreement shall be borne by Landowner.  In any action where 
an agency of the United States is a party, the right to recover fees and costs shall be governed 
by federal law. 

 
(b) Enforcement Discretion.  Enforcement of the terms of this Agreement 

against Landowner shall be at the respective discretion of Easement Holder and each of the 
Third-Party Beneficiaries, and any forbearance by any such party to exercise its rights under 
this Agreement in the event of any breach of any term of this Agreement shall not be deemed 
or construed to be a waiver by such party of such term or of any subsequent breach of the 
same or any other term of this Agreement or of any of such party’s rights under this 
Agreement.  No delay or omission by Easement Holder or any Third-Party Beneficiary in the 
exercise of any right or remedy upon any breach shall impair such right or remedy or be 
construed as a waiver. 

 
(c) Acts Beyond Landowner's Control.  Nothing contained in this Agreement 

shall be construed to, or shall entitle, Easement Holder or any Third-Party Beneficiary to 
bring any action against Landowner for any injury to or change in the Easement 
Area/Property resulting from (i) any natural cause beyond Landowner's control, including, 
but not limited to, climate change, fire not caused by Landowner, flood, storm, and earth 
movement, or any prudent action taken by Landowner under emergency conditions to 
prevent, abate, or mitigate significant injury to the Easement Area/Property resulting from 
such causes; (ii) acts by Easement Holder or any Third-Party Beneficiary or any of their 
employees, contractors or agents; or (iii) acts by persons that entered the Easement 
Area/Property unlawfully or by Trespass whose activities degrade or harm the Conservation 
Values of the Easement Area/Property or whose activities are otherwise inconsistent with 
this Conservation Easement where Landowner has undertaken all reasonable actions to 
prevent such activities [for public agencies only: or (iii) acts by persons that entered the 
Easement Area/Property lawfully or unlawfully whose activities degrade or harm the 
Conservation Values of the Easement Area/Property or whose activities are otherwise 
inconsistent with this Conservation Easement where Landowner has undertaken all 
reasonable actions to discourage or prevent such activities]. 
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(d) Third Party Beneficiary Rights.  The parties intend for each of 
Implementing Entity (during any such period, if any, that Implementing Entity does not also 
constitute Easement Holder), USFWS and CDFG (collectively, “Third-Party 
Beneficiaries”) to be a third-party beneficiary of this Agreement.  All rights and remedies 
conveyed to Easement Holder under this Agreement shall extend to and are enforceable by 
each of the Third-Party Beneficiaries in accordance with the terms hereof.  Landowner and 
Easement Holder acknowledge that, as third party beneficiaries of this Conservation 
Easement, the Third-Party Beneficiaries shall have the same rights of access to the Easement 
Area/Property granted to Easement Holder in Section 3 above, and with rights to enforce all 
of the provisions of this Agreement.  If at any time in the future Landowner uses, allows the 
use, or threatens to use or allow use of, the Easement Area/Property for any purpose that is 
inconsistent with or in violation of this Agreement then, despite the provisions of California 
Civil Code Section 815.7, the California Attorney General and each Third-Party Beneficiary 
has standing as an interested party in any proceeding affecting the Conservation Easement.   
These rights are in addition to, and do not limit, the rights of enforcement under the Habitat 
Plan Instruments.  In addition, if CDFG reasonably determines that the Easement 
Area/Property is not being held, monitored, or stewarded for conservation purposes in the 
manner specified in this Agreement, the Habitat Plan Instruments, or the Management Plan, 
the Conservation Easement shall revert to the State of California or another entity as 
described in California Government Code Section 65967, subdivisions (b) and (c), and 
subject to approval by CDFG.   

 
 8. Public Access. Nothing contained in this Agreement gives or grants to the public an 
independent right to enter upon or use the Easement Area/Property or any portion thereof. Nor shall 
this Agreement extinguish any public right to enter upon or use the Easement Area/Property.   
 

9. Costs and Liabilities.  Except for those specific obligations to be undertaken by 
Easement Holder under Section 3 above, Landowner shall retain all responsibilities and shall bear all 
costs and liabilities of any kind related to Landowner’s ownership, operation, management, and 
maintenance activities on and relating to the Easement Area/Property.  Landowner agrees that 
neither the Easement Holder nor Third Party Beneficiaries shall have any duty or responsibility for 
the operation or maintenance of the Easement Area/Property, the monitoring of hazardous conditions 
thereon, or the protection of Landowner, the public or any third parties from risks relating to 
conditions on the Easement Area/Property.  Each of Landowner and Easement Holder shall remain 
responsible for obtaining any applicable governmental permits and approvals for any of such Party’s 
activity or use allowed on the Easement Area/Property under this Agreement, and each of 
Landowner and Easement Holder shall undertake all allowed activities and uses of the Easement 
Area/Property in accordance with all applicable federal, state, local and administrative agency 
statutes, ordinances, rules, regulations, orders and requirements.  Landowner shall pay before 
delinquency all taxes, assessments, fees, and charges of whatever description levied on or assessed 
against the Easement Area/Property by competent authority (collectively "taxes"), including any 
taxes imposed upon, or incurred as a result of, this Agreement, and shall furnish Easement Holder 
with satisfactory evidence of payment upon request.  Landowner and Easement Holder shall keep the 
Easement Area/Property free from any liens, including those arising out of any obligations incurred 
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by such Party for any labor or materials furnished or alleged to have been furnished to or for such 
Party at or for use on the Easement Area/Property. 

 
10. Indemnification. 
 

(a) Indemnification by Landowner.  Landowner shall hold harmless, protect 
and indemnify Easement Holder and the Third-Party Beneficiaries, and their respective 
members, directors, officers, employees, agents, contractors, and representatives and the 
heirs, personal representatives, successors and assigns of each of them (each a “Landowner 
Indemnified Party” and, collectively, the “Landowner Indemnified Parties”) from and 
against any and all liabilities, penalties, costs, losses, damages, expenses (including, without 
limitation, reasonable attorneys' and experts’ fees and costs), causes of action, claims, 
demands, orders, liens or judgments (each a “Claim” and, collectively, “Claims”), arising 
from or in any way connected with:  (i) the activities of Landowner on the Easement 
Area/Property; (ii) the inaccuracy of any representation or warranty made by Landowner in 
this Agreement; (iii) the breach by Landowner of any provision of this Agreement; (iv) any 
injury to or the death of any person, or physical damage to any Easement Area/Property 
resulting from any act, omission, condition, or other matter related to or occurring on or 
about the Easement Area/Property, unless such injury or death or physical damage to any 
Easement Area/Property relates to an activity on, or use of, the Easement Area/Property by 
Easement Holder, including without limitation, those activities performed under the 
Management Plan, or negligent or willful misconduct of the Landowner Indemnified Party; 
or (v) any violation of, or failure to comply with, any state, federal or local law, regulation or 
requirement, by Landowner, or by any entity, other than one of the Landowner Indemnified 
Parties, acting at the time upon permission from Landowner, in any way affecting, involving 
or relating to the Easement Area/Property.  If any action or proceeding is brought against any 
of the Landowner Indemnified Parties by reason of any such Claim, Landowner shall, at the 
election of and upon written notice from Easement Holder and the Third-Party Beneficiaries, 
defend such action or proceeding by counsel reasonably acceptable to the Landowner 
Indemnified Party. 

 
(b) Indemnification by Easement Holder.  Easement Holder shall hold 

harmless, protect, and indemnify Landowner and the Third-Party Beneficiaries, and their 
respective members, directors, officers, employees, agents, contractors, and representatives 
and the heirs, personal representatives, successors and assigns of each of them (each, an 
“Easement Holder Indemnified Party,” and collectively, the “Easement Holder 
Indemnified Parties”) from and against any and all Claims arising from or in any way 
connected with:  (a) the activities of Easement Holder on the Easement Area/Property, 
including without limitation the Easement Holder’s performance of management and 
monitoring activities set forth in the Management Plan; (b) breach by Easement Holder of 
any provision of this Agreement; (c) any injury to or the death of any person, or physical 
damage to any Easement Area/Property occurring on or about the Easement Area/Property 
resulting from any act, omission, condition, or other matter related to, an activity on, or use 
of, the Easement Area/Property by Easement Holder, including without limitation, those 
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performed under the Management Plan, unless due solely to the negligence or willful 
misconduct of the Easement Holder Indemnified Party; and (d) any violation of, or failure to 
comply with, any state, federal or local law, regulation or requirement, by Easement Holder 
in any way affecting, involving or relating to the Easement Area/Property.  If any action or 
proceeding is brought against any of the Easement Holder Indemnified Parties by reason of 
any such Claim, Easement Holder shall, at the election of and upon written notice from 
Landowner, defend such action or proceeding by counsel reasonably acceptable to the 
Easement Holder Indemnified Party. 

 
 11. Extinguishment.  The Conservation Easement created by this Agreement constitutes 
a property right.  It is the Parties’ intention that the terms and conditions of this Agreement shall be 
carried out in perpetuity.  Liberal construction is expressly required for purposes of effectuating the 
Conservation Easement in perpetuity, notwithstanding economic hardship or changed conditions of 
any kind. If circumstances arise in the future that render the purposes of this Agreement impossible 
to accomplish, this Agreement can only be terminated or extinguished, in whole or in part, by judicial 
proceedings in a court of competent jurisdiction. In addition, no such extinguishment shall affect the 
value of Easement Holder’s interest in the Easement Area/Property, and if the Easement 
Area/Property, or any interest therein, is sold, exchanged or taken by power of eminent domain after 
such extinguishment, Easement Holder shall be entitled to receive the fair market value of the 
Conservation Easement at the time of such extinguishment.  If such extinguishment occurs with 
respect to fewer than all acres of the Easement Area/Property, the amounts described above shall be 
calculated based on the actual number of acres subject to extinguishment.   
 
 12. Condemnation.  The purposes of this Conservation Easement are presumed to be the 
best and most necessary public use as defined in California Code of Civil Procedure 
Section 1240.680 notwithstanding Code of Civil Procedure Sections 1240.690 and 1240.700.   
[TEMPLATE NOTE:  If Easement Holder is CDFG or another state agency, substitute the 
preceding sentence with the following:  This Conservation Easement is a “wildlife conservation 
easement” acquired by an agency of the State of California, the condemnation of which is 
prohibited except as provided in California Fish and Game Code Section 1348.3.]  
 

13. Transfer of Conservation Easement.  This Agreement may be transferred by 
Easement Holder upon written approval of the Third-Party Beneficiaries, which approval shall not be 
unreasonably withheld or delayed; provided, that Easement Holder shall give the Third-Party 
Beneficiaries at least sixty (60) calendar days prior written notice of the proposed assignment or 
transfer.  Easement Holder may transfer its rights under this Agreement only to an entity or 
organization: (a) authorized to acquire and hold conservation easements pursuant to California Civil 
Code Section 815.3 and California Government Code Section 65967(c) (and any successor or other 
provisions then applicable), or the laws of the United States; and (b) otherwise reasonably acceptable 
to the Third-Party Beneficiaries.  Easement Holder shall require the transferee to record the 
conveyance in the Official Records of the County where the Easement Area/Property is located.  The 
failure of Easement Holder to perform any act provided in this section shall not impair the validity of 
this Agreement or limit its enforcement in any way.  Any transfer under this section shall be subject 
to the requirements of Section 17 below. 
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 14. Transfer of Easement Area/Property.  Landowner agrees to incorporate the terms 
of this Agreement by reference in any deed or other legal instrument by which Landowner divests 
itself of any interest in all or any portion of the Easement Area/Property, including, without 
limitation, a leasehold interest.  Landowner further agrees to give written notice to Easement Holder 
and the Third-Party Beneficiaries of the intent to transfer any interest at least thirty (30) calendar 
days prior to the date of such transfer.  Easement Holder and the Third-Party Beneficiaries shall have 
the right to prevent subsequent transfers in which prospective subsequent claimants or transferees are 
not given notice of the covenants, terms, conditions and restrictions of this Agreement.  The failure 
of Landowner to perform any act provided in this section shall not impair the validity of this 
Agreement or limit its enforceability in any way.  Any successor in interest of Landowner, by 
acceptance of a deed, lease, or other document purporting to convey an interest in the Easement 
Area/Property, shall be deemed to have consented to, reaffirmed and agreed to be bound by all of the 
terms, covenants, restrictions, and conditions of this Agreement. 
 
 15. Notices.  Any notice, demand, request, consent, approval, or communication that 
Landowner, Easement Holder, or any Third-Party Beneficiary desires or is required to give to the 
others shall be in writing and be served personally or sent by recognized overnight courier that 
guarantees next-day delivery or by first class mail, postage fully prepaid, addressed as follows: 

 
To Landowner:  _______________ 

_______________ 
_______________ 
 

 
To Easement Holder: _______________ 

_______________ 
_______________ 
Attn: __________ 

 
To Implementing Entity: 
    [Santa Clara Valley Habitat Agency] 

_______________ 
_______________ 
Attn: __________ 
 

 
To USFWS:  United States Fish and Wildlife Service  

_______________ 
_______________ 
Attn: __________ 

 
To DFG:  California Department of Fish and Game 

Bay Delta Region 
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7329 Silverado Trail 
Napa, CA  94558 
Attn: Regional Manager 
 

With a copy to:  Department of Fish and Game 
                    Office of the General Counsel 

                              1416 Ninth Street, 12th Floor 
                            Sacramento, California  95814-2090 

Attn: General Counsel 
 

 
or to such other address as a party shall designate by written notice to the others.  Notice shall be 
deemed effective upon delivery in the case of personal delivery or delivery by overnight courier or, 
in the case of delivery by first class mail, five (5) calendar days after deposit into the United States 
mail. 

 
16. Amendment.  This Agreement may not be amended, modified or otherwise changed 

in any manner, except by a written amendment executed by the parties hereto, or their successors in 
interest, it being understood that no easement holder or landowner will ever be obligated to negotiate 
or enter into any such amendment; and no discretionary approval that this Agreement may allow to 
be made from time to time by a party will operate to amend or modify any of the terms of this 
Agreement to any extent or in any manner.  Any such amendment shall be subject to the prior written 
consent of the Third-Party Beneficiaries; any amendment made without such consent is void and 
without effect.  Any such amendment shall be consistent with the purposes of the Conservation 
Easement and shall not affect the perpetual duration of the Conservation Easement.  Any such 
amendment must refer to this Agreement by reference to its recordation data, and must be recorded in 
the Official Records of the County where the Easement Area/Property is located.   

 
17. Merger.  The doctrine of merger shall not operate to extinguish the Conservation 

Easement if the Conservation Easement and the Easement Area/Property become vested in the same 
party.  If, despite this intent, the doctrine of merger applies to extinguish the Conservation Easement 
then, a replacement conservation easement, with a new Easement Holder identified by the 
Implementing Entity and approved by the Third-Party Beneficiaries, containing the same protections 
embodied in this Agreement shall be recorded against the Easement Area/Property. 

 
 18. No Hazardous Materials Liability.  Landowner represents and warrants that, after 
reasonable review of Landowner’s records as of the date of this Agreement, Landowner has no 
knowledge or notice of any Hazardous Materials (as defined below) or underground storage tanks 
existing, generated, treated, stored, used, released, disposed of, deposited or abandoned in, on, under, 
or from the Easement Area/Property, or transported to or from or affecting the Easement 
Area/Property [except as disclosed in the Report]. [Insert site-specific conditions, if applicable.] 
Landowner further represents and warrants that Landowner shall comply with all Environmental 
Laws (as defined below) in using the Easement Area/Property and that Landowner shall keep the 
Easement Area/Property free of any material environmental defect, including, without limitation, 
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contamination from Hazardous Materials (as defined below).  Without limiting the obligations of 
Landowner under this Agreement, Landowner hereby releases and agrees to indemnify, protect and 
hold harmless the Landowner Indemnified Parties (as defined in Section 10(a)) from and against any 
and all Claims (as defined in Section 10(a)) arising from or connected with any Hazardous Materials 
or underground storage tanks present, alleged to be present, or otherwise associated with the 
Easement Area/Property at any time, except any Hazardous Materials placed, disposed or released by 
Landowner Indemnified Parties, or their employees or agents.  This release and indemnification 
includes, without limitation, Claims for (a) injury to or death of any person or physical damage to 
any Easement Area/Property; and (b) the violation or alleged violation of, or other failure to comply 
with, any Environmental Laws (as defined below).  If any action or proceeding is brought against any 
of the Landowner Indemnified Parties by reason of any such Claim, Landowner shall, at the election 
of and upon written notice, defend such action or proceeding by counsel reasonably acceptable to the 
Landowner Indemnified Party. 
 
  Despite any contrary provision of this Agreement, the parties do not intend this 
Agreement to be, and this Agreement shall not be, construed such that it creates in or gives to 
Easement Holder or the Third Party Beneficiaries any of the following: 
 
  (a) The obligations or liability of an "Landowner" or "operator," as those terms 

are defined and used in Environmental Laws (as defined below), including, without 
limitation, the Comprehensive Environmental Response, Compensation and Liability Act of 
1980, as amended (42 U.S.C. Section 9601 et seq.; hereinafter, "CERCLA"); or 

 
  (b) The obligations or liabilities of a person described in 42 U.S.C. 

Section 9607(a)(3) or (4); or 
 
  (c) The obligations of a responsible person under any applicable Environmental 

Laws; or 
 
  (d) The right to investigate and remediate any Hazardous Materials associated 

with the Easement Area/Property; or 
 
  (e) Any control over Landowner's ability to investigate, remove, remediate or 

otherwise clean up any Hazardous Materials associated with the Easement Area/Property. 
 
  The term “Hazardous Materials” includes, without limitation, (a) material that is 
flammable, explosive or radioactive; (b) petroleum products, including by-products and fractions 
thereof; and (c) hazardous materials, hazardous wastes, hazardous or toxic substances, or related 
materials defined in CERCLA, the Resource Conservation and Recovery Act of 1976 (42 U.S.C. 
Section 6901 et seq.; hereinafter “RCRA”); the Hazardous Materials Transportation Act (49 U.S.C. 
Section 6901 et seq.; hereinafter “HTA”); the Hazardous Waste Control Law (California Health & 
Safety Code Section 25100 et seq.; hereinafter “HCL”); the Carpenter-Presley-Tanner Hazardous 
Substance Account Act (California Health & Safety Code Section 25300 et seq.; hereinafter “HAS”), 
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and in the regulations adopted and publications promulgated pursuant to them, or any other 
applicable Environmental Laws now in effect or enacted after the date of this Agreement.   
 
  The term “Environmental Laws” includes, without limitation, CERCLA, RCRA, 
HTA, HCL, HSA, and any other federal, state, local or administrative agency statute, ordinance, rule, 
regulation, order or requirement relating to pollution, protection of human health or safety, the 
environment or Hazardous Materials.   
 
 19. Representations and Warranties.  Landowner hereby makes the following 
representations and warranties for the benefit of Easement Holder and the Third-Party Beneficiaries:   
 
  (a) Authority.  Landowner has good and sufficient title to the Easement 

Area/Property (including all appurtenances thereto, including, without limitation, [all 
minerals and mineral rights and all water and water rights], and Landowner has full right 
and authority to enter into this Agreement and convey the Conservation Easement to 
Easement Holder. There are no monetary liens and encumbrances recorded against the 
Easement Area/Property except as expressly identified in Exhibit E. All deeds of trust and 
mortgages recorded against the Easement Area/Property, or any portion thereof, are and shall 
continue to be subordinated to this Conservation Easement; documentation of such 
subordinations are contained in Exhibit E. 

 
  (b) Compliance with Laws.  Landowner has not received notice of, and has no 

knowledge of, any material violation of any federal, state, county or other governmental or 
quasi-governmental statute, ordinance, regulation, law or administrative or judicial order with 
respect to the Easement Area/Property [except as disclosed in the Report]. [Insert site-
specific conditions, if applicable.]   

 
  (c) No Litigation.  There is no action, suit or proceeding which is pending or 

threatened against the Easement Area/Property or any portion thereof relating to or arising 
out of the Landownership or use of the Easement Area/Property, or any portion thereof, in 
any court or in any federal, state, county, or municipal department, commission, board, 
bureau, agency or other governmental instrumentality. 

 
20. General Provisions. 

 
(a) Controlling Law.  The interpretation and performance of this Agreement 

shall be governed by the laws of the State of California, disregarding the conflicts of law 
principles of such state, and by applicable federal law. 

 
(b) Liberal Construction.  It is the intent of this Agreement to preserve the 

condition of the Easement Area/Property and each of the Conservation Values protected 
herein, notwithstanding economic or other hardship or changes in circumstances or 
conditions.  The provisions of this Agreement shall be liberally construed to effectuate the 
purposes of the Conservation Easement and to allow Landowner’s use and enjoyment of the 
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Easement Area/Property to the extent consistent with such purposes.  Liberal construction is 
expressly required for purposes of effectuating this Agreement in perpetuity, notwithstanding 
changed conditions of any kind.  The Conservation Easement created by this Agreement is 
the intended best and most productive use of the Easement Area/Property.  No remedy or 
election given by any provision in this Agreement shall be deemed exclusive unless so 
indicated, but it shall, wherever possible, be cumulative with all other remedies at law or in 
equity.  The parties acknowledge that each party and its counsel have had the opportunity to 
review and revise this Agreement and that no rule of construction that ambiguities are to be 
resolved against the drafting party shall be employed in the interpretation of this Agreement.  
In the event of any conflict between the provisions of this Agreement and the provisions of 
any use and zoning restrictions of the State of California, the county in which the Easement 
Area/Property is located, or any other governmental entity with jurisdiction, the more 
restrictive provisions shall apply. If any provision in this instrument is found to be 
ambiguous, an interpretation consistent with the purposes of this Agreement that would 
render the provision valid shall be favored over any interpretation that would render it 
invalid. 

 
 

(c) Severability.  If a court of competent jurisdiction voids or invalidates on its 
face any provision of this Agreement, such action shall not affect the remainder of this 
Agreement.  If a court of competent jurisdiction voids or invalidates the application of any 
provision of this Agreement to a person or circumstance, such action shall not affect the 
application of the provision to other persons or circumstances. 

 
(d) Entire Agreement.  This instrument sets forth the entire agreement of the 

parties with respect to this Agreement and supersedes all prior discussions, negotiations, 
understandings, or agreements relating to this Agreement.  No alteration or variation of this 
instrument shall be valid or binding unless contained in an amendment in accordance with 
Section 16. 

 
(e) No Forfeiture.  Nothing contained herein will result in a forfeiture or 

reversion of Landowner's title in any respect. 
 
(f) Successors.  The covenants, terms, conditions, and restrictions of this 

Agreement shall be binding upon, and inure to the benefit of, the parties hereto and their 
respective personal representatives, heirs, successors, and assigns and shall constitute a 
servitude running in perpetuity with the Easement Area/Property. 

 
(g) Termination of Rights and Obligations.  A party's rights and obligations 

under this Agreement terminate upon transfer of the party's interest in the Agreement, except 
that liability for acts or omissions occurring prior to transfer shall survive transfer. 
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(h) Captions.  The captions in this instrument have been inserted solely for 
convenience of reference and are not a part of this instrument and shall have no effect upon 
its construction or interpretation. 

 
(i) Additional Easements.  Landowner shall not grant any additional easements, 

rights of way or other interests in the Property (other than a security interest that is 
subordinate to this Agreement), or grant or otherwise abandon or relinquish any water right 
or agreement relating to the Property, without first obtaining the written consent of Easement 
Holder and the Third-Party Beneficiaries.  Easement Holder and the Third-Party 
Beneficiaries may withhold such consent if it determines that the proposed interest or transfer 
is inconsistent with the purposes of this Conservation Easement or will impair or interfere 
with the Conservation Values.  This section shall not prohibit transfer of a fee or leasehold 
interest in the Property that is subject to this Agreement and complies with Section 14. 

 
(i) Recording.  Easement Holder shall record this Agreement in the Official 

Records of the county where the Easement Area/Property is located, and may re-record it at 
any time as Easement Holder deems necessary to preserve its rights hereunder. 

 
(k) Counterparts.  The parties may execute this Agreement in two or more 

counterparts, which shall, in the aggregate, be signed by both parties; each counterpart shall 
be deemed an original instrument as against any party who has signed it. In the event of any 
disparity between the counterparts produced, the recorded counterpart shall be controlling.   
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IN WITNESS WHEREOF Landowner and Easement Holder have executed this Agreement 

the day and year first above written. 
 

 
LANDOWNER:  
 
 
 
____________________________ 
Name:______________________ 
Title:______________________ 
 
 
 
EASEMENT HOLDER: 
 
[Santa Clara Valley Habitat Agency, a California Joint 
Powers Authority]  
 
 
By: ________________________________ 
 Name:________________________ 
 Title:_________________________ 

 
 
 
 

EXHIBITS:  
 Exhibit A -- Legal Description of the Easement Area/Property 
 Exhibit B --  Map of the Easement Area/Property  
 Exhibit C --  Initial Conservation Values 
 Exhibit D --  Allowed Uses  
 Exhibit E --   Title Encumbrances 
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Exhibit A 
 

Legal Description of the Easement Area/Property 
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Exhibit B 
 

Map of the Easement Area/Property 
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Exhibit C 
 

Initial Conservation Values 
 
 
 

[In accordance with Habitat Plan Section 8.6.3, this Exhibit C will set forth those land-
cover types and covered species habitat described in Habitat Plan Chapter 3 that are 
present on the Easement Area/Property.  Section 8.6.3 also requires the Conservation 
Easement to either include or incorporate by reference the initial pre-acquisition 
assessment of covered species and natural communities present, so Exhibit C should also 
be prepared in a way that satisfies this requirement. by either listing covered species and 
natural communities consistent with those in the pre-acquisition assessment or by 
including an explicit cross-reference and incorporation by reference to the pre-acquisition 
assessment. If a complete biological inventory is available, it will be incorporated by 
reference in this Exhibit C.]   
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Exhibit D 
 

Allowed Uses  
 

 
Template Notes: 
 

• As contemplated in Habitat Plan Section 8.6.3, this Exhibit D will include a 
list of specific allowable uses and improvements on the Easement 
Area/Property that will be developed with the Landowner, customized to 
protect  the nature and resource values of the specific Easement 
Area/Property while allowing, to the extent practicable, the Landowner’s 
current and future uses of the property  

• If the Easement Area/Property is cultivated agricultural land, Habitat Plan 
Section 8.6.3 requires the conservation easement to describe the agricultural 
practices to be undertaken to ensure the Easement Area/Property’s 
suitability as foraging and breeding habitat for covered species andor as 
landscape linkages for native species, measures to maintain or enhance 
aquatic or riparian habitat, if present, and how the Easement Area/Property 
meets the Habitat Plan goals and objectives.  

• If the Easement Area/Property is currently grazed or planned to be grazed, 
Habitat Plan Section 8.6.3 requires the conservation easement to describe 
the general nature of the grazing to be allowed, specify desired vegetation 
and other habitat conditions.  Specific guidelines or conditions for grazing 
will be included in the Management Plan. In addition, the following will be 
included in this Exhibit D: 
 
 

 
Landowner shall have the right to maintain, repair, reasonably enlarge, and 

reasonably replace the improvements that exist on the Easement Area/Property and 
which are acknowledged in this Conservation Easement, in the same or different 
locations, provided that Landowner shall first obtain Easement Holder’s and Wildlife 
Agencies prior written approval for any enlargement, relocation or replacement.  
Said approval shall not be unreasonably withheld, conditioned, or delayed but in no 
event shall that approval be granted if said enlargement or replacement would 
impair or diminish the Conservation Values of the Easement Area/Property.  
Notwithstanding the foregoing, (i) maintenance, repair, enlargement and 
replacement of improvements authorized in the Management Plan may be undertaken 
without additional Easement Holder or Wildlife Agency approval, and (ii) existing 
fences may be repaired and replaced for purposes of reasonable and customary 
management of livestock and wildlife, without further permission of Easement Holder 
or Wildlife Agencies;  provided, all repair, and  replacements shall be, designed and 
installed to protect, and not impair, the Conservation Values of the Easement 
Area/Property, including, but not limited to, wildlife corridors. 
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WATER RESOURCES: 
 
Landowner may maintain such surface water resources on the Easement 

Area/Property as are noted in the Report as currently existing on the Easement 
Area/Property provided that said maintenance is consistent with the terms and 
conditions of this Conservation Easement and the Management Plan.    Landowner 
may only develop new or enhance existing surface water resources with the prior 
written approval of Easement Holder and Wildlife Agencies which approval shall not 
be unreasonably withheld, conditioned, or unreasonably delayed, and then only if 
said development is necessary for allowed ranching operations or to enhance, 
restore, create, preserve, or protect the Conservation Values of this Conservation 
Easement, and the development does not impair the Conservation Values of this 
Conservation Easement and that such development is consistent with State Water 
Law] 
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Appendix J 
Monitoring Issues and Tools 

Monitoring is conducted in three phases (described in Chapter 7, Section 7.2.2 
Program Phases) and at three levels (described below). Level was a guiding 
principle of the conservation strategy, and goals and objectives were developed at 
the landscape, natural community, and species levels. This section provides an 
overview of what monitoring at each level involves, the issues or topics related to 
the three levels, and the general monitoring tools or approaches that will be used. 
Specific monitoring actions for each of the three levels are identified and 
discussed in Chapter 7, Section 7.3 Monitoring and Management Actions. 

J.1 Landscape Monitoring Issues and Tools 
Landscape-level monitoring is directed at geographically large areas (e.g., the 
entire Reserve System or large portions of the Reserve System) that maintain 
essential ecological processes. Functioning landscapes encompass multiple 
ecosystems and natural communities and the movement of nutrients or materials 
between those units. Landscape-level monitoring addresses the following issues 
relevant to the Plan. 

 The amount of land cover types in the Reserve System and their relationship 
to each other (e.g., succession or conversion from one community type to 
another, transitions zones between communities). 

 Status and trends in the amount and quality of land cover types, natural 
communities, and other landscape features. 

 The integrity and quality of landscape linkages and their potential role as 
dispersal and movement routes and corridors to preserve or maintain 
connectivity throughout the study area. 

 The delineation of watersheds and maintenance of the general hydrologic 
function of those watersheds in and out of the Reserve System. 

 The location, distribution, and range of invasive plants, nonnative wildlife 
species, and disease in the study area. 

 The frequency, intensity, and geographic scope of disturbance events such as 
fires and floods. 

The purpose of monitoring changes in the extent of land cover types within the 
planning area is to track long-term, landscape-level changes and, by inference, 
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changes to the habitats and natural communities contained therein. Long-term 
changes can indicate local, regional, or global problems such as unanticipated 
impacts of covered activities, influence of invasive species, and effects of climate 
change. Monitoring long-term changes will also track the contribution of the 
HCP/NCCP toward maintaining or improving the extent, distribution, and 
continuity of natural land cover types. Changes in land cover type will result 
from management actions (e.g., conversion of unvegetated streams to riparian 
woodland/forest; see Chapter 5). If landscape-level changes differ from the 
expected outcomes due to management actions, the Implementing Entity will 
attempt to identify reasons for the differences and address them through the 
adaptive management program as appropriate. 

J.1.1 Landscape Monitoring Issues 
Following is a brief description of concepts and issues that are addressed under 
the topic of landscape-level monitoring. Broad issues relevant to landscape-level 
monitoring are discussed in this appendix. Specific monitoring actions are 
addressed by phase in Chapter 7, Section 7.3 Monitoring and Management 
Actions. 

Habitat Fragmentation 

Since reduction of available habitat and fragmentation at a landscape level are 
among the principle causes of species decline, identifying and preserving key 
linkages is a primary objective of this Plan. The term landscape linkage is used 
in this Plan to refer to contiguous areas of habitat that connect larger areas of 
habitat and facilitate genetic exchange within a population or between 
subpopulations by allowing for movement within or between habitat patches. 
(For discussion on key landscape linkages and a description of acquisition targets 
in the study area, see Chapter 5, Section 5.3.1 Land Acquisition and Restoration 
Actions, Table 5-6, and Figure 5-6.) 

In order to understand the level of stress that habitat fragmentation puts on 
populations of covered species it is important to understand how the existing 
linkages function and whether they are effective at supporting metapopulations in 
the Reserve System. There are two important components of monitoring 
landscape linkages (Bennet 2003). First, it is important to gain a basic 
understanding of the key linkages that occur within the study area and the 
representative species that utilize those linkages (status and trends monitoring). 
These species can serve as indicator species when determining which linkages 
will be protected and managed and whether they are functioning properly. It will 
not be possible to gain baseline information on every potential linkage, but 
linkages that contain landcover features representative of important types in the 
Reserve System (e.g., riparian corridor, grasslands, conifer woodland) will be 
studied. Second, it is important to monitor the effectiveness of linkages to 
determine whether they are achieving their goals (effects monitoring). Again, it 
may not be possible to monitor every linkage within the Reserve System, but 
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representative examples will be surveyed. In general, monitoring these linkages 
can take several forms. 

 Regular monitoring of the occurrence and status of the plants and animals 
within linkages (either living there or passing through) to provide 
information on how the link is being used and the species for which it 
facilitates connectivity. 

 Monitoring of individual animals within the linked system (e.g., by 
radiotelemetry) to obtain data on the extent, frequency, direction, and type of 
movement made through particular linkages. 

 Monitoring the status of populations and communities in habitat connected 
by linkages to assess response to changes in connectivity. 

Effectiveness monitoring will likely include all three of these methods at some 
point during the permit term. The effectiveness of linkages for wildlife species 
will be determined by monitoring indicator species, such as tiger salamander, 
bobcat, Tule elk, American badger, black-tailed deer, and mountain lion. 
Sampling methods will be determined upon implementation but generally will 
include track plates, motion-activated cameras, and transect surveys that could 
reveal scat or other visual evidence for terrestrial wildlife. The methods will be 
implemented both within linkages and in core habitat areas on either side of 
identified linkages. 

These surveys will aid in determining whether linkages are functionally allowing 
passage between two points or whether enhancement of the area between two 
known habitat areas is necessary. Sometimes linkages will be monitored at 
natural pinch points, such as riparian corridors, or unnatural pinch points, such as 
culverts or bridges. In other cases, more rigorous monitoring could be used to 
determine how a given species uses the landscape. For example, radio-telemetry 
studies of Tule elk or American badger might be conducted. These species are 
grassland specialists but can range widely on the landscape, providing some 
insight into the overall “connectedness” of the Reserve System. There is already 
some general monitoring of wildlife movements occurring in the study area. 
These are track surveys and camera monitoring stations near underpass crossing 
points along U.S. 101. It is generally thought that U.S. 101 is a significant 
hindrance to any major wildlife movement east-west through the study area, but 
these recent observations are showing that movement of all sizes of mammals is 
occurring (T. Diamond pers. comm.) There are proposals to expand this work in 
scope and rigor to better understand how various species are moving through the 
study area and what the limiting factors are for larger carnivores (e.g., mountain 
lions) to persist. 

Invasive Plants and Animals 

Invasive species control is a serious regional issue and must be evaluated at that 
level as well as at the site-specific level. For example, exotic plants that occur in 
the study area must be identified and prioritized regionally for eradication or 
control. To ensure Plan success, efforts to eradicate or control existing invasive 
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species and to prevent new invasions in the Reserve System will be coordinated 
with other land management agencies and private landowners in the region, as 
described in Chapter 5, Section 5.3.2 Landscape Conservation and Management.  

The monitoring program will track the success of eradication and minimization 
efforts for invasive species through status and trends monitoring as well as 
through the development and execution of directed studies that evaluate the 
efficacy of different techniques. Depending on the resource issue and the level of 
the monitoring effort, this monitoring might occur at varying frequencies. For 
example, site-specific monitoring of nonnative plant species might be conducted 
annually, while a watershed-wide inventory might only occur every 5–10 years. 
The Implementing Entity and their consultants will take measures to reduce the 
spread of invasives during monitoring 

Feral Pigs 

In some cases monitoring exotic species can be best accomplished by 
documenting the impact of those species on natural landscapes. It would be 
difficult to census the number of feral pigs within the Reserve System without an 
extensive effort. However, rooting disturbance can be monitored. Pig population 
will be controlled until rooting disturbance reaches an acceptable level. . 

Bullfrogs and Nonnative Predatory Fish 

Following a baseline inventory of nonnative predators (e.g., fish and bullfrogs) in 
ponds and perennial wetlands within the Reserve System, a systematic 
eradication program will be implemented. Threats will be prioritized, and the 
progress of this program will be monitored on an annual basis by repeating the 
inventory on ponds that have been treated for nonnative animals and ponds that 
did not support nonnative animals during the initial inventory. This procedure 
will allow the Implementing Entity to evaluate the success of the eradication 
program, to detect the spread of these species to unaffected parts of the Reserve 
System, and to eradicate them as new invasions are identified. Ideally, sites that 
do not receive treatments (i.e., control sites) will be used to improve 
understanding of the effectiveness of eradication efforts. However, in the case of 
serious new infestations or highly invasive species, the management goal may be 
complete eradication; in such cases, control sites may not be feasible. 

Similar inventory and survey efforts will occur in designated sections of riverine 
and riparian habitat. It is more difficult to eradicate nonnative bullfrogs and fish 
in riverine systems or along riparian corridors than in isolated aquatic habitats 
(e.g., ponds) unless the entire length of the system is treated. Monitoring 
nonnative animals in these habitats will focus on determining population levels. 
Population control efforts will reduce populations of nonnative animals to levels 
that facilitate the successful implementation of the conservation strategy 
described in Chapter 5 of this Plan and maintain those levels in designated 
reaches of high ecological value (e.g., critical habitat, modeled habitat, known 
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covered species occurrences). Monitoring the effectiveness of population control 
methods will entail surveys and inventory of nonnative animals but will also 
involve surveys of selected native species to determine the net benefit of these 
conservation actions. For example, population levels of native amphibians might 
be monitored along a reach of stream where bullfrog control has been 
implemented. 

Non-Native Mussels and Snails 

Due to the recent discovery of the non-native zebra mussel in northern California 
reservoirs, a monitoring program has been enacted to determine the local source 
of the invasions and to identify solutions. The California Department of Fish and 
Game, the Department of Water Resources, and the Santa Clara Valley Water 
District have taken the lead on the monitoring effort. The Santa Clara Valley 
Water District has scheduled a visual inspection of the San Felipe Division 
intakes in San Luis Reservoir. This subsurface inspection will be conducted with 
the help of a remotely operated vehicle. The district is also working on 
performing subsurface inspections of other reservoirs in the study area. The goals 
of the monitoring are to determine if zebra mussels are present in any SCVWD 
reservoirs. Test plates will be installed at Calero and Anderson reservoirs and at 
the San Felipe Division intakes. The test plates are a Plexiglas substrate that is 
commonly used to detect colonies of zebra or quagga mussels. The plates will 
remain in the reservoirs for at least a month. 

The SCVWD has formed a task force with the Alameda County Water District 
(ACWD) and the Zone 7 Water District in Livermore to coordinate monitoring 
efforts. The SCVWD has also set up an internal task force to manage the threats 
of both zebra and quagga mussels. 

Similar efforts will need to be taken to monitor the spread of New Zealand mud 
snails. 

Disturbance 

Within the context of this Plan, a disturbance is a temporary or intermittent 
change in environmental conditions that causes a pronounced change in an 
ecosystem. Ecological disturbances include natural events such as fire, drought, 
and flooding as well as nonnatural or anthropogenic events such as habitat 
fragmentation through development or the introduction and spread of nonnative 
species (Dale et al. 2001). 

Monitoring will record the frequency, intensity and location of natural 
disturbance events, and these results will be compared to historic incidence of 
disturbance in an attempt to foster natural disturbance, as feasible. In general, 
flooding will be allowed within the Reserve System and in identified natural 
areas outside the Reserve System. (See the Natural Flood Protection section in 
Chapter 5.) A more detailed description of the fire-containment policy and in 
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instances where fires will be allowed to burn is found in Chapter 5 (Minimum 
Impact Fire Suppression Techniques). 

Disease 

Disease, as defined by this Plan, is a condition leading to decreased or impaired 
function or increased rate of mortality in plants and wildlife; it can be caused by 
a variety of pathogens. Disease is a serious threat to plant and wildlife 
populations throughout California, including the study area, and can be 
detrimental to the health and function of entire ecosystems. 

Disease must be carefully monitored in the Reserve System. Measures to reduce 
the spread of disease during monitoring activities will be taken by the 
Implementing Entity or its contractors. Monitoring includes identifying serious 
outbreaks, quantifying changes in infection rate or target diseases, and 
determining the impact on plant and wildlife populations, when applicable. 
Diseases must be identified and prioritized regionally for eradication or control 
when possible. Efforts to eradicate or control existing infected species and to 
prevent the spread of pathogens in the Reserve System will be coordinated with 
other land and resource management agencies in the study area and the region. In 
particular, monitoring diseases that affect covered and other native species will 
be coordinated with the Santa Clara County Division of Agriculture, the agency 
that monitors animals that serve as human disease vectors in the County. When 
feasible, large private landowners adjacent to the Reserve System will also be 
involved. Coordination could include sharing costs, staff, and equipment and 
conducting joint monitoring programs to address the regional problem of disease. 

Sudden oak death (SOD), caused by the pathogen Phytophthora ramorum, is a 
serious threat to oak woodlands and mixed evergreen forests in northern 
California and an example of one of the diseases that will be monitored within 
the study area. Several species of trees in the study area have been identified as 
hosts to this pathogen: coast live oak, California black oak, California bay laurel, 
madrone, California buckeye, and big-leaf maple (Davidson et al. 2003). In 
addition, there are several instances of confirmed SOD near or at the border of 
the study area. SOD appears to be widespread along the northwestern portion of 
the Santa Clara County border, just outside the study area1

Several consortiums and organizations have been formed to manage and monitor 
this critical issue. The California Oak Mortality Task Force—a coalition of 
research/educational institutions, public agencies, nonprofit organizations, and 
private interests including agencies such as the USDA Forest Service, the 
National Park Service, the California Department of Forestry, and the University 
of California—is focused on establishing appropriate monitoring regimes for the 
disease. The University of California’s Center for the Assessment and 
Monitoring of Forest and Environmental Resources (CAMFER) is working with 

. There is also a 
confirmed incidence of SOD at the border of the Almaden Quicksilver County 
Park. Trees near the Almaden occurrence will be monitored frequently. 

                                                      
1 See recent maps at: <http://nature.berkeley.edu/comtf/html/comtf_organization.html>. 
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the California Oak Mortality Task Force and is implementing monitoring 
strategies at various levels. At a regional level, these organizations are combining 
aerial surveys with ground sampling2

Hydrologic Function 

. At the landscape level, they are using 
remotely sensed data to determine the condition and pattern of trees with SOD, 
and at a local level, they have established research plots in various areas in 
Northern California that are examined every 2–3 months for various types of 
damage (Kelly and McPherson 2001). Monitoring efforts in the study area will 
be consistent with the methods used by these organizations. 

Maintaining the hydrologic function of the study area is a primary objective of 
this Plan (Objectives 1a.1, 1a.2, and 1b.1 in Table 5-1a). Aquatic ecosystems—
including streams, rivers, ponds, and wetlands—are structured by hydrological 
processes operating at multiple levels. 

Hydrologic function can be broadly defined as the flow of water through a 
landscape and the processes controlled or influenced by those flows. Hydrologic 
functions are driven by precipitation and include infiltration, runoff, groundwater 
recharge, and the quality and quantity of water within channel networks and 
other water bodies. 

The Plan has committed to maintaining and, where feasible, improving 
hydrologic function within the study area, as described in detail in Chapter 5, 
Conservation Strategy. To that end, the Plan will incorporate Water District data 
(e.g., water level, water temperature, turbidity, stream flow, impervious surfaces, 
groundwater) and augment when necessary with limited additional sampling 
stations to be identified in the first year of implementation and functioning within 
two years of implementation. Water quality monitoring requirements associated 
with development (Condition 3. Maintain Hydrologic Conditions and Protect 
Water Quality) will also be reviewed annually by the implementing entity to 
ensure that the goals of the Water Quality Condition are being met and that the 
condition is effective. 

Impacts of Recreation 

Recreation within the Reserve System will be monitored to determine if uses are 
having adverse effects on covered species that may be sensitive to human 
disturbance (e.g., San Joaquin kit fox, western pond turtle, covered plant species 
[Table 4-1]). 

Monitoring will distinguish between different types of uses (e.g., hiking, 
horseback riding) that can have varying levels of impacts on covered species. 

                                                      
2 They are also using the OakMapper website <http://kellylab.berkeley.edu/SODmonitoring/OakMapper.htm> to 
submit new incidents of infection.  
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Monitoring will also be designed to help inform if and when seasonal or other 
restrictions on recreational uses will be imposed in sensitive areas (e.g., in 
sensitive vegetation, near ponds that support covered amphibians and reptiles). 

J.1.2 Landscape Monitoring Tools 
Because most effectiveness monitoring takes place at the natural community and 
species levels, monitoring at the landscape level focuses on detecting changes in 
natural process that cannot be detected on smaller scales, such as community or 
species. This type of monitoring will ensure that impacts, as specified by the 
Plan, on biological resources are not exceeded; that preservation/enhancement, 
restoration and creation requirements are being implemented and met; that threats 
are being targeted and reduced; and that any large-scale issues affecting 
resources regionally are identified early and addressed. Following is a description 
of some of the tools that will be used to monitor status and trends at the 
landscape level. 

Pre-Acquisition Assessments 

Information on landscape features will be collected through pre-acquisition 
assessment and other field surveys that provide information on the extent and 
distribution of land cover types in the Reserve System. These data will be used to 
refine currently existing species habitat models. Additionally, this information 
will be combined with other landscape-level information being collected by 
others in the region to provide resource managers, including the Implementing 
Entity, with an understanding of how critical biological resources are generally 
trending under the influence of Plan implementation as well as under the 
influence of other human activities and other environmental factors (e.g., fire, 
drought, disease). Results of pre-acquisition assessment will be merged with the 
results of other fieldwork to determine baseline conditions and to evaluate future 
changes against that baseline. 

Remote Sensing 

At the landscape level, the Implementing Entity will monitor, using aerial photos 
or satellite imagery, the extent and distribution of Plan land cover types within 
the study area every 5 years. Land cover mapping will be verified in the field at 
sites where air photo interpretation is difficult. Current species models 
(Appendix D) reflect the landscape-level data available at the time of the writing 
of this Plan (December 2006). Species models will be improved as new data 
become available. 

Additionally, landscape-level information generated through pre-acquisition 
assessments and other surveys will be crosschecked against periodic updates to 
the land cover map from aerial photos or satellite imagery described above. The 
Implementing Entity will coordinate landscape-level monitoring with future 
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regional mapping efforts that may be conducted by others within the study area 
(e.g., The Nature Conservancy, CDFG). 

Mapping of Invasive Plants 

The goals of the Invasive Plant Control Program described in Chapter 5 are to 
control the spread of noxious weeds (as defined by the California Department of 
Food and Agriculture) and invasive exotic plants listed by the California Invasive 
Plant Council (California Invasive Plant Council 2007 or latest list) into new 
areas and to control infestations of noxious and serious weeds, where practicable. 
Within the Reserve System, the Implementing Entity will map occurrences of 
noxious weeds and invasive exotic plants as they are identified (by planning and 
other surveys) and periodically monitor these occurrences. The Implementing 
Entity will also prioritize control and removal efforts. The frequency of 
monitoring will depend on the threat that species pose to native biological 
diversity. For example, invasive plants that occur within the reserves and have 
the ability to spread rapidly will be monitored more frequently (e.g., several 
times per year). Species that spread slowly will be monitored less frequently 
(e.g., every 1–5 years). Additionally, Implementing Entity field staff will look for 
occurrences of new invasive plants that require immediate eradication or control 
actions within the Reserve System. Field workers will follow proper 
decontamination procedures prior to entering and exiting an area they are 
working in to stop spread of weeds, seeds, or disease between areas. 

J.2 Natural Community Monitoring Issues and 
Tools 

The Implementing Entity will conduct monitoring to assess ecosystem and 
natural community function. Natural community–level monitoring focuses on 
local resources and threats to communities and habitats as well as the response of 
each natural community to management actions (especially restoration and 
enhancement). Natural community monitoring includes, but is not limited to, the 
following issues relevant to the Plan. 

 The extent and quality of natural communities and the relationships between 
their constituent elements.  

 Natural community function including the ability of these communities to 
withstand natural and anthropogenic stressors and threats. 

 The effectiveness of the conservation measures in enhancing, creating, or 
restoring natural communities and their associated features (e.g., ponds, 
riparian woodland) and the ability of these areas to provide their intended 
ecological functions and values. 

 The response of keystone species (i.e., species such as California ground 
squirrels that affect the community in greater proportion than their relative 
abundance) to management actions. 
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 Community dynamics such as grassland burrow systems. 

J.2.1 Natural Community Monitoring Issues 
Following is a brief description of broad concepts and issues that are germane to 
natural-community-level monitoring. Specific monitoring actions are addressed 
by phase for each natural community in Section 7.3.2 Natural Community–Level 
Actions. 

Removal or Disturbance of Keystone Species 

A keystone species is one that affects its environment disproportionately more 
than its abundance or biomass would suggest (Paine 1969; Power et al. 1996). An 
important component of natural community monitoring is the identification of 
any keystone species that strongly influence relationships within that community. 
An example of a keystone species in the study area is California ground squirrel. 
This species’ burrows provide nesting habitat for western burrowing owl and 
upland refugia for California red-legged frog and California tiger salamander. In 
addition, California ground squirrel is an important prey item for many 
grassland-associated species, including the San Joaquin kit fox, which is a 
covered species. Accordingly, California ground squirrel is recognized as a 
keystone species for grasslands and will be monitored in grasslands as a measure 
of the effectiveness of that natural community to support the covered species that 
depend on ground squirrels. The effect of coyotes on red fox, as well as the effect 
of mountain lions on deer herbivory and raccoons on red-legged frogs and pond 
turtles, could also be considered keystone species. Other keystone species will be 
identified as the conceptual models are developed. 

Predation by Nonnative Species 

Predation plays a pivotal role within many natural communities, and the presence 
or absence of predators can strongly influence community dynamics. While 
predation is often defined to include herbivory, for the purposes of this Plan, 
grazing is described separately below. Predation has an ecological role at the 
community level. Primarily, predation regulates prey populations, which in turn 
affects community structure. In short, the absence of natural predators can cause 
abnormal levels of prey populations, thereby affecting the structure and 
composition of the plant community. An intermediate intensity of predation is 
associated with high prey diversity by promoting the competitive exclusion of 
some prey species (Begon et al. 1996). The presence of invasive or nonnative 
predators can severely disrupt native prey populations that have not evolved 
defense mechanisms in response to those predators. 

Examples of predation and its potential effect on natural communities include 
feral cats that affect wildlife relationships in riparian and grassland natural 
communities by altering the nest success of native songbirds and reducing 
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populations of native rodents, which in turn suppresses the prey base for many 
native raptors and carnivores (Begon et al. 1996). In grasslands, nonnative red 
foxes outcompete native foxes (e.g., San Joaquin kit fox) by reducing the prey 
base of native rodents (Hall 1983; Berry et al. 1987; Ralls and White 1995), 
which also affects native raptors. Within the study area, a potentially significant 
cause of red-legged frog decline is predation by nonnative bullfrogs (Lawler et 
al. 1999). 

Nonnative species (e.g., red fox, bullfrogs and some nonnative fish) will be 
controlled if data indicate that the impacts from predation and/or competition on 
covered species or natural communities preclude the successful implementation 
of the conservation strategy described in Chapter 5 of this Plan. The patterns of 
predation between species will be examined for each natural community. 

Altered Fire Frequency 

Fire is an important form of disturbance with particular relevance to chaparral, 
grassland, and oak woodland communities (see description of fire and its role in 
natural communities in Chapter 3). It is unclear how fire patterns in the study 
area have changed over time, and additional study is required to attempt mimicry 
of historic fire regimes (if feasible). In southern California the frequency of fire 
in shrublands is thought to be as frequent or more frequent in the twentieth 
century than it was in the nineteenth century (prior to fire suppression activities), 
partly because fire suppression activities have been ineffective at reducing fire 
frequency in shrublands (Keeley et al. 1999; Keeley and Fotheringham 2001). 
The frequency of severe weather conditions (i.e., low humidity, high winds, and 
drought) and the number of people with access to stands (providing an ignition 
source) appear to play much more important roles than do vegetation conditions 
in determining fire risk. Fire management is discussed in detail in Chapter 5, 
Conservation Strategy, and fire history in the study area is depicted in 
Figure 10-1. 

Prescribed burning is an important tool to restore the historic patterns of fire in 
natural communities in the study area. It will be necessary to monitor the impacts 
of unplanned and prescription burns on native and nonnative vegetation within 
the Reserve System. Vegetation sampling to document a baseline condition for 
comparison will precede prescribed burning. The result of this monitoring will 
inform the effectiveness of burning as a tool to regenerate grassland, chaparral, 
and oak woodland natural communities. The purpose of burning is to reduce the 
biomass of nonnative vegetation while encouraging regeneration of fire-adapted 
native species. 

Livestock Grazing 

Much of the flora of the study area evolved under the influence of prehistoric 
herbivores—large herds of deer (primarily a browser on shrubs and trees), elk, 
antelope, and other grazing animals. Grassland and in particular serpentine 
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grassland communities can be greatly influenced by the intensity, timing, and 
type of grazing (for further description see Chapter 3). At present, livestock 
grazing utilizing cattle, sheep, or goats is an essential vegetation management 
tool to maintain and improve habitat conditions for some native plants and 
animals and to reduce fuel loads for wildfires (see Chapter 3). 

Grazing in certain native grassland communities, however, may be inappropriate 
or may need to be reduced to maintain or enhance these communities. 
Accordingly, the response of native plant populations to grazing regimes in 
grasslands, shrublands, or other rangelands will be monitored. Further, the 
response of nonnative vegetation will also be monitored to determine which 
grazing rotation or which combination of rotations is most effective at reducing 
nonnative vegetation to an acceptable level. These surveys can be supplemented 
with other evaluation of other natural community metrics such as percent of 
native shrub cover and overall species richness. Grassland songbirds can be 
monitored during the breeding season to measure species diversity and richness 
relative to each grazing regime. They can also be monitored as an effective 
surrogate to measuring overall grassland structure (e.g., percentage of ground 
cover, height of vegetation). In some grassland communities the presence of 
particular songbird species could be used as a surrogate for grassland health. 
These techniques will be explored during the targeted studies phase of 
implementation. Compliance monitoring will ensure that the livestock are 
grazing at the HCP-required levels. 

Altered Stream Flow 

The diversity and abundance of aquatic organisms are shaped by six primary 
factors: flow regime (the pattern of water quantity over time); water quality; 
physical habitat (e.g., the morphology of a stream channel); food-web 
productivity; interactions with other species; and the connectivity between 
habitats, both longitudinal (upstream–downstream) and lateral (channel–
floodplain). The flow regime has been called the “master variable” because it can 
strongly influence all the other factors (Poff et al. 1997). For example, the 
physical structure of a stream channel is shaped during floods as high-energy 
flows erode the channel and floodplain in some locations and simultaneously 
deposit sediment in other locations. 

The flow regime is a function of watershed-level patterns of precipitation and 
runoff, which are strongly influenced by vegetation cover, underlying geology, 
and land use. For example, impervious surfaces can lead to a “flashier” runoff 
regime—higher peak flows and lower base flows—by reducing the amount of 
precipitation that infiltrates the ground. Thus, more precipitation rapidly reaches 
the channel network and less infiltrates into shallow groundwater to support 
baseflows during periods of low or no precipitation. Changes in flow regime 
strongly affect the quality of habitat for covered species within the aquatic and 
riparian land cover types and influence the structure and composition of the 
riverine and riparian natural communities. Because of their importance, the 
hydrological variables listed below will be monitored within the study area. 
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 Baseflows. Monitoring of baseflows over the entire year will ensure that 
sufficient water exists during critical stages of the lifecycle of target 
organisms (e.g., rearing of juveniles, upstream and downstream passage). 
SCVWD monitors stream flow releases at its reservoirs and at other stream 
flow gauges 

 Flooding and droughts. In target areas, managed flooding or drybacks or 
processes that mimic flooding and drought will be implemented to create 
scour or tree mortality and to promote a variety of successional stages of 
riparian forest and scrub. 

 Temperature. This important ecological variable is strongly influenced by 
the flow regime and impacted by changes to runoff associated with land 
clearing and development. Temperature measurements are already taken by 
SCVWD and will be supplemented by the Implementing Entity, as described 
earlier under Hydrologic Function. . 

J.2.2 Natural Community Monitoring Tools 
While monitoring occurs at three spatial levels, the natural communities provide 
the organizational framework for monitoring—species are associated with and 
occur within natural communities. Landscapes are made up of collections of 
natural communities. In this way, understanding natural communities and 
evaluating the effects of management on natural communities is one of the most 
important tasks of the monitoring program. The following sections describe 
approaches that will be used to monitor natural communities. 

Conceptual Ecological Models 

Conceptual ecological models (conceptual models) describe the current 
understanding of a functioning ecosystem. They provide a framework for 
learning about a system and help formulate hypotheses about cause-and-effect 
relationships. Conceptual models are useful for management because they can 
represent and document uncertainty (Williams et al. 2007). They also help 
summarize information about a system, identify which factors may be influenced 
by management, and help identify critical uncertainties for targeted studies 
(Atkinson et al. 2004). 

Conceptual models can inform the monitoring program in several important 
ways: 

 by providing a basis from which to test assumptions about the relative 
importance of certain processes, 

 by helping to identify threats or stressors that require monitoring, 

 by identifying species or other attributes that function as indicators, 

 and by serving as a repository of the changing understanding of the system as 
more data become available. 
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Conceptual models can also be used to communicate understanding of the system 
to other scientists and the public and to facilitate review by outside experts. 
Numerous studies have confirmed that the use of conceptual models greatly 
assists the development of monitoring and adaptive management programs 
(Elzinga et al. 2001).  

Models can be either narrative or diagrammatic. In most cases, diagrams show 
the hypothesized relationships that characterize the ecosystem and are 
supplemented by written materials. Several types of models can be used, 
including stress-response models and habitat models (e.g., those developed for 
species accounts Appendix D). In one stress-response model (Figure 7-6), 
stressors and threats are aligned along the left tier of the model, the central tier 
displays habitat responses, and the right tier shows hypothesized responses of 
covered species. An example of a more complex stress-response model is shown 
in Figure 7-7. 

A conceptual ecological model was developed for the Grassland habitat type 
(Figure 7-8). It provides guidance for the development of additional models and 
shows how that modeling process can help to elucidate assumptions and directly 
inform monitoring. In the inventory phase, the Implementing Entity will develop 
conceptual models for each natural community type. A critical task in the 
development of these models is the identification of uncertainties and threats or 
stressors. The identification of uncertainties provides a springboard for additional 
targeted studies. The models will also incorporate the anticipated effect of 
management actions on natural communities. 

Natural Community Inventory Protocols 

Once a parcel for the Reserve System has been acquired, a thorough vegetation 
and wildlife community inventory will be conducted. The inventory will build on 
the results of the pre-acquisition assessment. This inventory will draw as much as 
possible from accepted protocols for typing vegetation communities and wildlife 
habitats. These typing protocols include the California Native Plant Society 
“Vegetation Rapid Assessment Protocol” (California Native Plant Society 2002) 
and “Releve Protocol” (California Native Plant Society 2003) for plants. Another 
option is DFG’s Keeler-Wolf “protocols.” Protocols are updated frequently and 
the most recent or most appropriate protocols at the time of assessment will be 
used. Vegetation associations and alliances will be classified and mapped in more 
detail than the regional land cover classification used in this Plan to provide more 
accurate mapping and finer units to monitor over time. Streams will be mapped 
and included as one of the land-cover types addressed in the inventory protocols. 

Similarly, acquired parcels will be surveyed for natural communities (including 
covered species habitats), invasive species, and other potential disturbances. 
Survey protocols will be developed by the Implementing Entity during the initial 
phase of implementation and additional details provided in the system-wide 
monitoring plan. These protocols will evolve through time. Where up-to-date 
protocols exist for a particular species, those will be used. Such protocols will 
include protocols in use by any of the wildlife agencies or those developed by 
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scientific processes (as in the protocols developed for burrowing owls for the 
Burrowing Owl Consortium). Other specific protocols that may be used for 
wildlife include live trapping, vocalizations/recordings, mist netting, observation 
scans, search transects or plots, infrared camera stations, and identification and 
mapping of tracks and scat. 

Along with the existing species models, the California Wildlife Habitat 
Relationships (CWHR) classification is recommended to understand the 
relationship between natural communities, their habitat, and wildlife species 
(Mayer and Laudenslayer 1988). Information from CWHR or other wildlife-
habitat systems, the results of protocol-level surveys, and any other relevant, new 
information will be incorporated into species and community models throughout 
the lifetime of the Plan. When feasible, the Implementing Entity will seek to 
develop protocols that use a multi-species or habitat-based approach. 

Monitoring Community Function 

Conserving, restoring, and managing ecosystem function is a requirement of the 
NCCP Act3

Evaluating Creation, Enhancement, and Restoration 

. Often, biotic or abiotic indictors are used to assess function. In this 
Plan conceptual models will be used to identify attributes selected for 
monitoring. For example, songbirds may be monitored across terrestrial habitat 
types as a guide to measuring overall natural community structure and function. 
Bay checkerspot butterfly may provide important information regarding the 
health of remnant native grasslands and serpentine plant communities (Launer 
and Murphy 1994). This information will be used in conjunction with an 
understanding of drought situations and a balance with water-supply needs. 
Measuring vegetation, benthic invertebrates, or arthropod species diversity may 
also be indicators of community function. It is important to recognize that 
covered species monitoring is not the metric by which communities are evaluated 
under the Plan and that the conceptual models will guide development of 
monitoring for community function. 

One of the main components of natural community monitoring will be the 
assessment of natural community enhancement, restoration, and creation actions. 
Monitoring of enhanced, created, or restored habitat will focus on the community 
or habitat response and, where applicable, species response. Because natural 
communities are likely to occur in different stable states, determining the desired 
restoration goals is a complex but necessary first step (Hobbs and Norton 1996). 
The targeted studies phase will establish a range of measures or success criteria 
to evaluate restoration efforts for each natural community. This monitoring will 
ensure that the restored natural communities are functioning as habitat for 
particular covered species or suites of species associated with the subject 
communities. Table 7-1 lists examples of standards and objectives that may be 

                                                      
3 California Fish and Game Code Section 2820 (a)(4)(A). 
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the basis for assessing success of natural community enhancement, creation, and 
restoration conservation actions. 

Key steps to evaluate restoration and creation projects (Hobbs and Norton 1996) 
are listed below. 

1. Identify processes leading to decline (relevant to restoration projects). 

2. Develop methods to ameliorate degradation or decline (relevant to restoration 
projects). 

3. Determine realistic goals for functional ecosystems that still result in the 
creation of an ecosystem with similar ecological values to local equivalents. 

4. Develop relevant, easily observable success criteria. 

5. Develop practical techniques for implementing these goals and ensure that 
they are commensurate with the problem. 

6. Document and communicate these techniques. 

7. Adaptively manage the system. 

The Plan has accounted for the financial costs of the monitoring program and the 
Implementing Entity will maximize efficiencies to determine where conservation 
dollars are best spent. This Plan provides example success criteria for the 
restoration/enhancement of each natural community type (Table 7-1). These 
recommendations are preliminary and are intended to guide future efforts and 
provide a tangible idea of the nature of the desired criteria. More permanent 
criteria will be established during the first five years of Plan implementation. It is 
beyond the scope of this Chapter 7, Monitoring, and this appendix to establish 
the final criteria for successful management and restoration. Moreover, other 
conservation planning efforts that have provided too much detail too early in the 
process have resulted in criteria that were ill-considered and inadequate and that 
needed to be amended during plan implementation (B. Johnson pers. comm.). 
The approach used in developing this Plan strives to provide the necessary 
guidance for developing rigorous and defensible criteria while providing 
flexibility for Plan implementation and the additional work, including pilot 
projects that will be conducted during the early phases of the Plan. 

J.3 Species Monitoring Issues and Tools 
The Implementing Entity will conduct monitoring to assess the status of covered 
species and to determine the extent to which the biological goals and objectives 
for species are being met. Species monitoring will address the following issues 
relevant to the Plan. 

 The response of covered species to Plan conservation actions and adaptive 
management.  

 Status and trends of covered species and other relevant species on reserve 
lands and in streams. 
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 Trends in abundance for selected indicator species over the term of the Plan. 

 The response of plant populations to impacts resulting from covered 
activities (Condition 22). 

J.3.1 Species-Specific Monitoring Tools 
Species monitoring will provide data for use by the Implementing Entity as well 
as the Wildlife Agencies, universities, and wildlife conservation organizations to 
assess the overall status of species populations, to identify species conservation 
needs, and to direct future conservation efforts. This information may also be 
used to redirect Plan conservation efforts in future years (e.g., reserve 
management prescriptions) to improve conditions on reserve lands for declining 
species. (Any redirection of Plan funds in response to monitoring must be carried 
out in accordance with the terms and conditions of the Implementing Agreement 
and permits, including the No Surprises assurances.) 

Surrogate Species 

It may be difficult to detect individuals of certain species due to small body size, 
rarity, or behavior. In such cases, other species can be used as surrogates for 
covered species that are difficult to monitor. The Implementing Entity will 
document the rationale for using surrogates. A more general discussion on 
indicator species is provided in Section 7.2.4 Guidelines for Monitoring. 

Focal Covered Species 

The status of all covered species will be monitored during the 50-year permit 
term. To facilitate the monitoring of covered species, a multi-species approach 
will be used, to the extent possible, for long-term monitoring. Focal species are 
defined in the literature in different ways. They can be used as indicators in 
landscape or community-level monitoring (Lambeck 1997) or (as in this Plan) as 
indicator species that are used in multi-species monitoring. In either case focal 
species should be sensitive to threats providing information on the suite of 
species with which they are associated. Focal covered species within species 
groups will be monitored routinely to provide the data most likely to influence 
the conservation strategy and to manage costs effectively. In some cases, focal 
covered species may be used when information on some species is highly 
correlated with other species, and intensively monitoring all species provides 
little additional information. 

Species will be grouped for ease in prioritizing and standardizing survey 
requirements for individual species. If appropriate, sampling stations may be 
used to collect information on multiple species. 
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Habitat Indicators for Species 

Selecting the best attributes by which to measure the population status of covered 
species increases the effectiveness of monitoring. Monitoring adult abundance 
and distribution of covered species is often the most appropriate, direct measure 
of status. However, in many cases monitoring protocols for certain species yield 
variable and imprecise results or require a prohibitively expensive sampling 
effort. In these cases key habitat variables may be used—in conjunction with 
other information—to evaluate species status. This method requires targeted 
studies to verify the relationship between the habitat attribute and the species 
status and will be periodically retested to ensure that the relationship between the 
indirect indicator and the condition of the species does not change. See 
Indicators in Section 7.2.4 Guidelines for Monitoring for additional information 
on selection of biotic and abiotic variables. An effective monitoring program 
balances efficiency and cost effectiveness with the reliability of the information 
obtained. 

Species Models 

Species-Habitat Models 

Parameters for the existing species-habitat models (Appendix D) will be refined 
and revised throughout Plan implementation as more information becomes 
available. At a minimum, models will incorporate any new land cover 
information that becomes available as part of the periodic update of GIS layer 
with aerial photographs or satellite imagery (every five years). Models will also 
be updated when new scientific or on-the-ground information that influences 
model outcome becomes available. If possible, species-habitat models will be 
developed for those species that did not have models developed for this Plan. 

These species-habitat models document the best current understanding of the 
biological and physical parameters that influence each species and, in this way, 
are species-specific conceptual models. Species-habitat models were developed 
for most covered species using GIS to hypothesize a relationship between land 
cover type and other habitat associations and the distribution of covered species. 
These models (Appendix D) have served as the basis for estimating impacts and 
prioritizing land acquisition. Information from the pre-acquisition assessment and 
post-acquisition inventories will further refine these models such that they can be 
used to help predict distribution and occupancy and to assess population trends. 
Species occurrence information on Reserve Lands will also be used to update 
species models. 

Species Conceptual Models 

As described above, conceptual models are an important component of the 
Monitoring and Adaptive Management Program. In addition to ecological 
models, conceptual models will be developed for covered species as well. The 
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priority of model development for each species group is defined in Section 7.3.3 
Species-Level Actions. An example species conceptual model was developed for 
the California tiger salamander (Figure 7-9). It provides guidance for the 
development of additional models and shows how the modeling process can help 
to elucidate assumptions and directly inform monitoring. In the inventory phase, 
the Implementing Entity will develop conceptual models for Group 1 species. A 
critical task in the development of these models is the identification of 
uncertainties and threats or stressors. The identification of uncertainties provides 
a springboard for additional targeted studies. The models will also incorporate 
the anticipated effect of management actions on covered species. 
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Appendix K 
California Tiger Salamander Hybridization 

Introduction 
Introgression, or the incorporation of genes from one species into the gene pool 
of another as a result of hybridization, occurs through natural processes such as 
species range expansion and natural selection.  It is also sometimes the result of 
human-related disturbance.  Barred tiger salamanders (Ambystoma tigrinum 
mavortium) were introduced to California over 50 years ago and have hybridized 
with native California tiger salamanders (Ambystoma californiense).  The number 
and range of these non-native salamanders and their hybrid progeny have 
expanded since introduction.  This appendix summarizes the most applicable 
scientific literature to date and outlines the strategy to manage California tiger 
salamanders in the Santa Clara Valley Habitat Plan (Habitat Plan) through the 
adaptive management process. 

To manage California tiger salamanders populations in a manner that achieves 
the biological goals and objectives set in the Habitat Plan, we first need to 
identify the potential negative impacts of hybridization and introgression.  
Further, we must better understand any ecological impacts that non-native and 
hybrid salamanders have on aquatic communities in the study area.  Rather than 
assuming that all hybrids should be controlled, we need to determine whether a 
population with introduced alleles (potential variants of a gene) functions 
ecologically in a similar manner as the native population (Fitzpatrick et al. 2010). 

The Habitat Plan will treat individuals morphologically resembling the 
threatened Central Distinct Population Segment of the California tiger 
salamander as if they were the listed entity.  Take prohibitions will still apply to 
all individuals morphologically resembling the listed taxon.  The primary reason 
for the initial management strategy described below is to provide the Habitat Plan 
with flexibility to deal with the diverse situations resulting from more than 
50 years of interbreeding between Ambystoma californiense and Ambystoma 
tigrinum mavortium within portions of the California tiger salamander’s range 
(Fitzpatrick and Shaffer 2004).  In this case, elimination of all or even most 
introgressed impure populations is not likely feasible due the extent of the 
invasion, extent of unsurveyed habitat, longevity of the species, and biphasic life 
history of the species, which is predominately spent in underground burrows 
(Fitzpatrick and Shaffer 2007a).  The hybrid management plan does not preclude 
the Wildlife Agencies’ ability to approve, on a case by case basis, the 
Implementing Entity's eradication of introgressed progeny if the presence of 
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these individuals is determined to interfere with conservation efforts for the listed 
entity or other covered species. 

Release and Expansion History 
Barred tiger salamanders were introduced to specific locations in California 
starting in the early to mid-20th century by bait dealers and fishermen, who used 
the larvae as live bait (Fitzpatrick and Shaffer 2007a).1

Introduced and hybrid tiger salamanders in the south and east San Francisco Bay 
have likely dispersed there from known introduction sites in the Salinas Valley 
(Fitzpatrick and Shaffer 2007a).  In the Salinas Valley, many sampled tiger 
salamanders had high frequency of introduced alleles or high hybrid index 
(Fitzpatrick and Shaffer 2007a).  In California, an abrupt transition from high 
(but variable) to very low introduced allele frequencies occurs at a distance of 
greater than 7.5 miles (12 kilometers [km]) from release sites (Fitzpatrick and 
Shaffer 2007a).  The Santa Clara County line is approximately 27 miles from the 
Salinas Valley release sites.  More research is required to explain the abrupt 
change in allele distribution from high frequencies to very low frequencies of 
introduced alleles at sites greater than 12 km from release sites.  One possible 
explanation for this observation may be the result of a strong selection for certain 
hybrid characteristics in local populations (e.g., hybrid survival is higher in 
permanent ponds) (Fitzpatrick and Shaffer 2007a).  Another potential explanation 
is that the spread of the invasion is limited by salamander dispersal capabilities 
and that the “wave” of hybridization has only reached 12 km to date but 
continues to spread (Shaffer pers. comm. 2010). 

  This subspecies of barred 
salamander is native to parts of Texas, eastern New Mexico, Oklahoma, Kansas, 
Nebraska, eastern Wyoming, and Colorado.  It has been found in isolated 
locations throughout much of California.  The barred salamander is much larger 
than the California tiger salamander (it is the second largest salamander in the 
United States) and exhibits different behavior and life-history traits than the 
California tiger salamander.  Native California tiger salamanders and introduced 
barred tiger salamanders have been hybridizing for 50–60 years (Fitzpatrick and 
Shaffer 2007b).  Importantly, barred tiger salamander adults retain juvenile traits 
such as gills when they breed in aquatic habitats.  These individuals, called 
“paedomorphs,” provide the opportunity to readily distinguish barred 
salamanders and hybrids from native California tiger salamanders in breeding 
ponds and wetlands. 

Santa Clara County Populations 
California tiger salamander potential upland and breeding habitat is distributed 
throughout undeveloped areas of Santa Clara County, due to the presence of 
stock ponds and other aquatic habitat.  Known occurrences are scattered 

                                                      
1 The use of any salamander as bait in California and the transport or possession of any salamander in the genus 
Ambystoma is now illegal without a special DFG permit (California Department of Fish and Game 2009).   
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throughout Santa Clara County, on both sides of the valley, with large clusters of 
occurrences in Henry W. Coe State Park and Joseph D. Grant County Park 
(California Natural Diversity Database 2006). 

Some level of hybridization is most likely present in a large number of ponds 
throughout Santa Clara County and may be high in some ponds in the southern 
portion of the county (e.g., Bluestone Lake, North Fork Pacheco Creek).  Of the 
Santa Clara County populations genotyped, all had some low-level of 
hybridization (J. Johnson pers. comm. 2009), and one, Bluestone Lake, in 
southern Santa Clara County, had an average introduced allele frequency of 60% 
(Fitzpatrick et al. 2009).  Three nonnative “superinvasive” alleles have been 
found in California tiger salamander populations as far north as the Contra 
Costa/Alameda County line (Fitzpatrick et al. 2009).  These three genes represent 
only about 5% of the genes examined to date (Fitzpatrick et al. 2010).  In 
addition to the Salinas Valley release site, barred salamanders were introduced in 
Santa Clara County in a perennial pond located east of North Fork Pacheco 
Creek in the early 1980s and in 1984 to a nearby pond that periodically dried (J. 
Smith pers. comm. 2010a).  As a result, nonnative barred salamanders have been 
identified during surveys at the North Fork Pacheco Creek (above Pacheco 
Reservoir) (J. Smith pers. comm. 2010a).  The North Fork Pacheco Creek release 
site is in close proximity of known California tiger salamander locations, such as 
those found in the southwest corner of Henry Coe Park and throughout the 
eastern portion of the Plan Area (Belli 2007; J. Smith pers. comm. 2010a, 
2010b). 

Factors Affecting Hybridization 
Hybridization between California tiger salamander and barred salamander is 
influenced by both environmental and biological factors.  Initially, studies 
indicated that the survival rates of California tiger salamanders with low levels of 
introduced alleles may increase relative to native California tiger salamanders, 
due to a phenomenon called “hybrid vigor” in which cross-breeding produces 
higher survival rates (Fitzpatrick and Shaffer 2007b).  The term “hybrid vigor,” 
or “heterosis” is a phenomenon where hybrid offspring have higher fitness than 
either of the pure parentals.  For example, hybrid tiger salamanders have higher 
early larval survival rates (first weeks after hatching) than individuals with 
mostly native or mostly introduced alleles (Fitzpatrick and Shaffer 2007b).  

More recent studies suggest however, that pure native California tiger 
salamanders are less fit than both hybrids and pure barred tiger salamanders.  In a 
study conducted by Ryan et al., introduced barred tiger salamanders and hybrids 
appeared to reduce the survival, growth, and development rate of native 
California tiger salamanders (2009).  Most contemporary hybrids in the study 
were larger than the native California tiger salamanders.  Hybrids reduced the 
survival and growth rate of native California tiger salamanders through 
cannibalism and competition (Ryan et al. 2009). 
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Studies have detected a pattern of high introduced allele frequencies in perennial 
ponds and relatively even native and introduced allele frequencies in seasonal 
ponds within the introduction zone in the Salinas Valley (Fitzpatrick and Shaffer 
2007a).  This pattern may be due to overall selection for nonnative alleles leading 
to high hybrid larval survival in all ponds, particularly for barred tiger 
salamander characteristics in perennial ponds.  Native California tiger 
salamanders must metamorphose into terrestrial adult salamanders (metamorphs) 
to reproduce, but barred tiger salamanders in perennial ponds often breed prior to 
metamorphism, as sexually mature aquatic larval forms (paedomorphs) 
(Fitzpatrick and Shaffer 2004).  Paedomorphs often reach sexual maturity earlier 
than metamorphs, produce larger clutches, and may breed earlier in a given 
season, leading to higher reproductive success in perennial ponds (Fitzpatrick 
and Shaffer 2007b).  Paedomorphs grow larger than metamorphs, and females 
produce more eggs (Rose and Armentrout 1976 cited in Fitzpatrick and Shaffer 
2004; Petranka 1998 cited in Fitzpatrick and Shaffer 2004).  In addition, 
introduced barred tiger salamanders may be able to take better advantage of 
perennial ponds by breeding earlier in the fall, thereby giving their larvae a 
competitive head start over later breeding native California tiger salamanders 
(Fitzpatrick and Shaffer 2004).  Ultimately these factors allow paedomorphs to 
outcompete metamorphs for the limited resources of a pond ecosystem. 

Ecological Effects of Hybridization 
The presence of hybrid tiger salamanders may negatively impact native 
California tiger salamander population levels.  As indicated above, Ryan et al. 
(2009) observed reduced survival and reduced growth and development rates in 
native California tiger salamander larvae that co-occurred with non-native 
salamanders and their back crossed progeny.  Native tiger salamanders with 
slower growth rates because of hybrid salamander competition may have 
decreased survival in dry years (when ponds are more likely to dry before 
salamanders reach minimum size to metamorphose) and higher larval predation 
risk (Werner 1986).  Native tiger salamanders with smaller sizes at 
metamorphosis may have lower adult fitness due to higher desiccation and 
predation risk (Ryan et al. 2009). 

Hybrid tiger salamanders with high levels of introduced alleles have higher rates 
of predation on other native amphibians compared to native California tiger 
salamanders (Ryan et al. 2009).  It is not known whether these high predation 
levels also occur in populations with only a few introduced alleles (Fitzpatrick et 
al. 2010).  It has been demonstrated that the presence of hybrid tiger salamanders 
reduces the survival of other pond species.  In one study, introduced barred tiger 
salamanders and hybrids reduced survival, growth and developmental rates of 
native California tiger salamander, California newt (Taricha torosa), and Pacific 
chorus frog (Pseudacris regilla) larvae (Ryan et al. 2009).  California red-legged 
frog (Rana draytonii draytonii) and Santa Cruz long-toed salamander 
(Ambystoma macrodactylum croceum) larvae that reach a large enough size to 
avoid predation by native California tiger salamanders may not reach a large 
enough size to avoid predation by large hybrids (Ryan et al. 2009). 
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Only a small portion of the species’ genome has been studied to date.  As 
previously discussed, some studies suggest that hybrid tiger salamanders with 
low levels of introduced alleles have increased fitness and have the same general 
ecological traits as native tiger salamanders, although more research is required 
to be sure that they do not have other negative characteristics (e.g., 
paedomorphism) (Fitzpatrick and Shaffer 2007b; Fitzpatrick et al. 2010).  
Determining which non-native alleles are responsible for paedomorphism, 
overall size, and growth rate needs to be better understood.  These physical 
characteristics appear to have the most significant ecological effect on the 
California tiger salamander (Shaffer pers. comm. 2010). 

Management of California Tiger Salamander 
Hybrids 

Initial Management Strategy 
The Implementing Entity will adaptively manage California tiger salamanders 
and hybrids in close coordination with the Wildlife Agencies.  Integration of the 
best available scientific data will be crucial in the adaptive management process 
as this initial management strategy is based largely upon studies targeting a small 
fraction of the species’ genome and many more superinvasive alleles of unknown 
effect may have also introgressed into native populations (J. Johnson pers. comm. 
2010b).  Management will be updated as future studies provide us with better 
understanding of the functional aspects of the markers initially used to assess 
admixture proportions. 

Rather than focusing management on genetic thresholds based on studies 
conducted on a relatively small portion of the species’ genome, the initial 
management strategy will focus on restoring and maintaining wetland and pond 
conditions within the Reserve System that favor California tiger salamanders.  
Studies suggest that habitat characteristics of native species should be exploited 
in management strategies to limit hybridization (Riley et al. 2003).  Perennial 
ponds studied in the hybrid zone often contained paedomorphic tiger 
salamanders, relative to more seasonal aquatic sites like vernal pools (Fitzpatrick 
and Shaffer 2004).  Therefore, initial restoration actions will target sites where 
paedamorphs have been observed because presence of paedamorphs would 
indicate presence of non-native alleles in the tiger salamander population.  Since 
different individual tiger salamanders are expected to return to breeding ponds 
every year, these targeted perennial ponds will be drained on an annual basis.  
Adaptive management will be used to determine the number of targeted ponds, 
evaluate effects on grazing, and the use of other available pond restoration 
techniques.  As described in Chapter 5, ponds created for the Reserve System 
will be designed to rely on passive management (e.g., dry on their own 
periodically), minimizing the need for artificial draining and management (e.g., 
stock pond dams fitted with drainage structures).  Annual draining of ponds may 
adversely affect other species covered under this Plan, such as the California red-
legged frog or western pond turtle.  As such, pond draining will be timed to 
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minimize effects on other covered species.  Initially, a conservative approach 
may be taken to minimize adverse effects to metamorphosing California red-
legged frogs (i.e., ponds should not be drained until late September).  More 
studies would be needed to determine the amount of time paedomorphs require to 
fully metamorphose in order to disperse from breeding habitat to determine the 
efficacy of draining ponds and the timing of pond drainage. 

Since the final Reserve System will be extensive and include up to 80 acres of 
wetlands and 104 acres of ponds (Table 5-13), the Implementing Entity will 
prioritize management sites for the purposes of California tiger salamanders 
unless doing so would preclude the Implementing Entity’s ability to fulfill the 
conservation strategy for other aquatic covered species.  Prioritization of 
management sites will take into consideration factors such as presence of 
paedomorphs, presence of other covered species, presence of non-native 
predators/competitors (i.e., fish and bullfrogs), condition of adjacent aquatic 
sites, and other factors. 

Specific management strategies for hybrid salamanders will be incorporated in 
the applicable reserve unit management plans described in Chapter 5.  The 
California tiger salamander management component of these plans will be 
updated as necessary to adapt to changing conditions in the reserves and to 
respond to monitoring or other new data.  The Implementing Entity will review 
and, where biologically appropriate, systematically revise reserve unit 
management plans at least every 5 years.  However, given the dynamic nature of 
the hybrid salamander situation, this component of the reserve unit management 
plan may need to be updated more frequently. 

Future data may indicate that management of breeding habitat may not be 
adequate to fulfill the conservation strategy for the California tiger salamander.  
If that is the case, the Implementing Entity and Wildlife Agencies will evaluate 
the current management strategy and make appropriate modifications.  
Modifications could include active eradication of individuals based on 
scientifically-based genetic thresholds.  Since there is a potential that the Plan 
may need to actively manage individuals later in the permit term, the Plan budget 
accounts for costs associated with genetic testing of tiger salamanders within the 
Reserve System, which may be necessary to substantiate future thresholds for 
management (see Monitoring below). 

Potential Management Strategy Modifications 
Rather than establishing a threshold number of introduced alleles, above which 
an individual is considered a hybrid, it is necessary to determine whether the 
population with introduced alleles functions ecologically in a similar manner as 
the native population (Fitzpatrick et al. 2010).  California tiger salamanders in 
Santa Clara County have been documented carrying three fixed alleles (called 
“superinvasive alleles”) from the introduced barred salamander.  If those 
salamanders still function in a way similar to native California tiger salamanders 
it may be appropriate to treat them as the native species (Fitzpatrick et al. 2010).  
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Currently, little is known regarding the effects of these three alleles.  Researchers 
are proposing a set of experiments to examine these effects. 

In the Salinas Valley to San Francisco Bay hybrid zone, approximately 5% 
(3 alleles) of genotyped native alleles have been almost completely replaced by 
the superinvasive alleles (Fitzpatrick et al. 2009).  Since we do not yet know the 
morphological and ecological consequences of the fixation of introduced alleles, 
Fitzpatrick et al. (2009) recommend treating these the same as native California 
tiger salamanders.   

Eradication of introduced tiger salamander alleles may not be feasible because 
adults may disperse over large distances and live for up to 11 years in 
underground burrows (Trenham et al. 2000).  Further, eradication efforts under 
the Habitat Plan can only occur on Habitat Plan reserves.  Most hybrids likely 
occur on private land, where access and management options are limited 
(Fitzpatrick and Shaffer 2007a). 

Introduction of a few non-native alleles may change genetic similarity 
sufficiently to affect the legal status of California tiger salamander populations 
(Fitzpatrick et al. 2009).  However, changes in morphological, ecological, or 
behavioral characteristics (that could potentially arise through introgression of 
even small amounts of genomic material may justify a change in legal status 
(Fitzpatrick et al. 2009; Fitzpatrick et al. 2010).  For example, if future studies 
indicate that tiger salamanders with introduced alleles exhibit increased numbers 
of paedomorphs or increased predation rates on native pond species, new 
management actions, including eradication of hybrids, may be required to ensure 
that hybrids do not preclude the recovery of California tiger salamanders or 
adversely affect other native species. 

It may therefore become necessary in the future to manage a subset of the 
population with allele frequencies beyond a set threshold as “not protected,” 
rather than verifying the genotype of each individual in the pond (Fitzpatrick and 
Shaffer 2007a). 

The Implementing Entity will work with the Wildlife Agencies through the 
adaptive management process if monitoring data indicates that the initial 
management strategy is not adequate to meet the goals and objectives of the Plan. 

Monitoring 
Hybrid index studies conducted by the University of California Davis in tiger 
salamander populations in California provide some baseline data for the study 
area.  A baseline study will identify the distribution and level of hybridization in 
ponds and the presence of barred salamanders in the Reserve System (STUDIES-
8).  Baseline surveys will document presence of paedamorphs and identify non-
native alleles and the frequency of those alleles present in a representative sample 
of salamander populations within the Reserve System.  Future studies will focus 
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on how each non-native allele is physically expressed and the subsequent 
ecological impact of these alleles. 

In years following baseline data collection, monitoring California tiger 
salamander level of hybridization will take place annually for a representative 
sample of wetlands and ponds within the Reserve System.  Monitoring frequency 
could be modified with the approval of the Wildlife Agencies through the 
adaptive management process. 

The results of monitoring will inform future management decisions made by the 
Implementing Entity and the Wildlife Agencies.  The Plan will closely monitor 
the effects of this strategy on all affected covered species, not just the California 
tiger salamander.  California red-legged frogs and western pond turtles 
commonly co-occur with California tiger salamanders and may be affected by 
habitat management proposed to address the California tiger salamander 
hybridization issue.  Furthermore, grazing will play an important role in 
achieving the biological goals and objectives of many of the covered species (i.e., 
bay checkerspot butterfly).  Draining of ponds for the benefit of California tiger 
salamanders has the potential of affecting the feasibility of grazing some portions 
of the Reserve System.  If monitoring results indicate that the hybrid 
management strategy for California tiger salamanders is adversely affecting the 
conservation strategy for other covered species, the management plan will be 
modified through the adaptive management process with Wildlife Agency 
approval. 

Education and Research 
The Implementing Entity will conduct education and outreach, provide technical 
assistance, and inform landowners of regulatory incentives (e.g., Safe Harbor 
Agreement) to restore, create, and maintain breeding habitat conditions on their 
land that favor native California tiger salamanders (POND-11).  New nonnative 
salamander introductions are caused by humans and therefore could be decreased 
with a public education campaign.  Public education will also be conducted to 
inform the public that the use of any salamander as bait in the State of California 
is illegal (POND-12). 

The Plan will fund research to determine the distribution of, and ecological 
effects resulting from, introgression and interbreeding of native and non-native 
tiger salamanders (STUDIES-8).  These studies will be coordinated with, and be 
complementary to, similar studies conducted outside of the purview of the 
Habitat Plan.  With Wildlife Agency approval, the Implementing Entity will 
incorporate specific management prescriptions supported by this research, and 
research conducted by others, in the reserve unit management plans. 
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Appendix L 
Fish Habitat Assemblage Data 

Introduction 
The following section details the native and nonnative fish assemblages and in-
stream aquatic habitat types throughout the major stream systems in the study 
area that are shown in Figure 3-12 and described in detail in the section below.  
The figure illustrates the distribution of the native fish assemblages and riverine 
habitat types that occur in the study area.  

Fish Habitat Assemblages 
To characterize the stream reaches for the purposes of the impact analysis and 
conservation strategy, a map was developed of native and non-native fish 
assemblages and aquatic habitat types throughout the major stream systems in the 
study area.  Data was first developed to support SCVWD’s Stream Maintenance 
Program.  Dr. Jerry Smith of San José State University updated the map in July 
2006 for the Science Advisors report of the Habitat Plan to reflect barrier 
removal and sampling results that occurred in the intervening years since the 
original map was created (Spencer et al. 2006).  The map was then further 
revised and updated in 2007 by Dr. Smith and Jae Abel, a senior fisheries 
biologist at SCVWD.  Jae Abel then adapted the map so that it corresponded to 
the new GIS stream data layer developed for the study area by SCVWD in early 
2007.  The stream categories emphasize habitat conditions for, and distribution 
of, steelhead trout and Chinook salmon.  Ten categories were defined of fish 
assemblages and aquatic habitat types.  These habitat categories are described as 
follows: 

 Estuarine.  Lowermost reaches of streams where conditions are saline and 
tidal (e.g., Guadalupe Slough, lower Guadalupe River, and lower Coyote 
Creek). 

 Cold Steelhead and Cold Steelhead—Extent Unknown.  A small portion 
of this habitat is on undammed tributaries, such as Tar, Bodfish, and Little 
Arthur creeks (tributaries of Uvas Creek); Cedar Creek (tributary of Pacheco 
Creek); Arroyo Aguague (tributary of Upper Penitencia Creek); and possibly 
the upper South Fork of Pacheco Creek.  However, most of the remaining 
steelhead habitat in the study area is downstream of reservoirs on Los Gatos, 
Guadalupe, Alamitos, Arroyo Calero, Coyote, Upper Penitencia, Llagas, 
Uvas, and Pacheco Creeks.  The mapped stream segments in this category 
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normally provide an appropriate mix of:  (1) relatively cool water (rarely 
above 22–24°C); (2) high stream flow to provide fast-water feeding habitat 
for steelhead; (3) relatively clean, coarse substrate for insect production; and 
(4) sufficient sun and water clarity to provide for algal growth (as a base of 
the food chain) and to allow steelhead to feed on drifting insects in fast water 
(Smith 1982, 2007; Smith and Li 1983).  Much of the stream habitat in this 
category (downstream of reservoirs) is warmer than typical trout habitat, but 
the high summer stream flows, due to reservoir releases, allow steelhead to 
feed sufficiently on drifting insects to cope with the metabolic costs of the 
warmer water (Smith and Li 1983).  Steelhead downstream of reservoirs in 
summer are found almost exclusively in fast-water habitat in riffles, runs, and 
heads of pools and often reach smolt size in one summer (Smith 1982, 2007; 
Smith and Li 1983).  A variety of native fish species, including Pacific 
lamprey, are usually present in this habitat in upper tributaries and 
downstream of reservoirs. 

 Cold Trout and Cold Trout—Extent Unknown.  These are perennial 
habitats upstream of reservoirs where conditions are sufficiently cool to 
support resident rainbow trout, often with California roach, Sacramento 
sucker, and riffle sculpin present.  Prior to reservoir construction, most of 
these habitats supported steelhead and possibly some salmon.  Pacific 
lamprey is another anadromous species of concern that is presumed absent 
from this habitat upstream of the reservoirs.  However, lampreys are able to 
ascend the spillway at Uvas Reservoir (Smith 1982) to utilize upper Uvas 
Creek.  Resident trout are also present above natural and smaller artificial 
barriers on Smith, Bodfish, Little Arthur, and Upper Penitencia Creeks. 

 Warm Potential Trout/Steelhead.  These habitats are usually farther 
downstream of reservoirs than the cold steelhead reach and are often 
deficient in one or more of the four factors listed above for Cold Steelhead.  
Higher water temperatures increase steelhead food demands, often 
sufficiently to starve the fish.  Variable year-to-year stream flows or reduced 
stream flows due to percolation reduce the fast-water feeding habitat that 
steelhead need to meet the metabolic demands of high temperature.  Insect 
production is low due to poor substrate, turbidity, or low stream flow.  
Feeding is reduced by heavy shading or high turbidity.  Management for 
increased stream flows or reduced water temperatures downstream of 
reservoirs in this zone may make the habitat more regularly suitable for 
steelhead.  Often, warm-water native fish (see below) tend to dominate in 
this habitat type, with any juvenile steelhead scarce and/or strongly restricted 
to suitable fast-water feeding habitat. 

 Warm Native.  These habitats are dominated by native warm-water fishes, 
often including Sacramento sucker, hitch or California roach, Sacramento 
pikeminnow, threespine stickleback, and prickly sculpin.  Most of the 
mapped reaches contain at least three to four of the above species as the 
minnow-sucker association of Smith (1982).  North Fork Pacheco Creek 
(above the reservoir) and Upper Silver Creek (tributary of Coyote Creek) 
contain roach associations, dominated by California roach, with relatively 
scarce stickleback (Upper Silver Creek) or Sacramento sucker and prickly 
sculpin (North Fork Pacheco Creek).  The third potential native warm-water 
fish community is the Sacramento perch (Archoplites 



  Appendix L.  Fish Habitat Assemblage Data 

 

 
Santa Clara Valley Habitat Plan  

L-3 
August 2012 

 
05489.05 

 

interruptus)/Sacramento blackfish community (Smith 1982).  This low-
gradient stream association is absent from the study area and from the rest of 
California because of the scarcity of Sacramento perch and the dominance of 
even high-quality downstream habitats by introduced fishes, including 
sunfishes and common carp (Cyprinus carpio).  Foothill yellow-legged frogs 
and California red-legged frogs can occur in relatively undisturbed reaches of 
the warm native, cold steelhead, and cold trout zones. 

 Mixed Native—Salmon.  Chinook salmon currently spawn in Coyote Creek 
and the Guadalupe River and its tributaries.  Some of the reaches they use are 
mapped as Cold Steelhead or Warm Potential Trout/Steelhead, indicating the 
higher quality year-round habitat that steelhead are potentially able to use for 
rearing.  However, because Chinook spawn in early winter and juveniles 
migrate to the ocean in their first spring, Chinook are able to use habitats that 
turn very warm or have low water quality in summer.  Most of these habitats 
also have a fish community composed of a mixture of native species 
(Sacramento sucker and hitch) and introduced species (carp and red shiner 
[Cyprinella lutrensis]). 

 Mixed Native.  These warm-water habitats contain a mixture of native and 
introduced species.  This assemblage occurs in lower portions of Coyote and 
Llagas Creeks and Guadalupe River, the Pajaro River, and most pond and 
reservoir habitats.  Native tule perch (Hysterocarpus traski) have apparently 
been reintroduced to Coyote Creek via the pipeline from San Luis Reservoir; 
they are present in the on-channel Ogier Ponds. 

 Managed Reservoir.  These artificial habitats provide warm-water lake 
conditions, a habitat type originally rare in the study area.  These habitats are 
primarily occupied by sport fishes and other warm-water introduced species 
such as green sunfish, redear sunfish (Lempomis microlophus), pumpkinseed 
sunfish (L. gibbosus), crappie (Pomoxis spp.), bluegill (Lepomis 
macrochirus), largemouth bass, bullhead (Ameiurus spp.), white catfish 
(Ameiurus catus), and channel catfish (Ictalurus punctatus).  Forage for the 
predatory fishes has usually included introduced threadfin shad (Dorosoma 
petenense), inland silverside (Menidia beryllina), golden shiner 
(Notemigonus crysoleucas), and crayfish.  Some native fishes, including 
Sacramento sucker and Sacramento blackfish, can be abundant in the new 
habitats, but most native species do poorly when facing competition and 
predation from the introduced fishes. 

 Fish Scarce.  These habitats are normally dry during summer and fall.  
However, they may serve as migration routes for steelhead and other fishes 
and/or as reproductive habitat for rapidly developing amphibians such as tree 
frogs (Pseudacris [Hyla] regilla) or western toads (Bufo boreas). 

 No Data.  Fish species present are unknown, but may have fisheries values. 

 No Data/Probably No Value.  Fish species present are unknown, but 
because of location or habitat conditions the reach is unlikely to have habitat 
value for fish.  A majority of the No Data or No Data/Probably No Value 
stream reaches are seasonal streams, extreme headwaters, or highly modified 
urban channels. 
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Table 3-8 documents the relationship of the native fish communities to covered 
species and selected native fish. 

Habitat Plan Analysis Categories 
The fish community designations were aggregated into two categories for 
analysis and conservation purposes related to the riverine land cover type under 
the Habitat Plan as follows: 

 Category 1—Fish bearing streams.  Includes all perennial and intermittent 
stream reaches that have sufficient flow to support cold and warm water 
native fisheries.  Also includes all in-channel ponds and reservoirs.  Also 
includes any Category 2 streams downstream of the Category 1 designation. 

 Category 2—Non-fish bearing streams.  All intermittent and ephemeral 
stream reaches that do not support native fisheries and are not downstream of 
reaches in Category 1.  Also includes reaches with no data that likely do not 
support native fish.  Would provide minimum protection to support water 
quality function under the Habitat Plan. 

The stream categories (Figure 3-12) were derived from the fish community 
designations as a methodology for simplifying the impact analysis and 
conservation strategy while retaining the value of the underlying habitat 
information.  This will allow for the underlying biological information to inform 
and guide the Habitat Plan, while allowing the categories that drive the 
conservation strategy and conditions on covered activities to provide maximum 
protection and conservation for habitats anticipated to improve during the permit 
term. 

Canals and ditches were included in the riverine land-cover type due to their 
similar function to degraded streams and their very low acreage in the study area.  
Due to the nature of these man-made structures, canals and ditches are often 
managed for minimal vegetation to enhance the flow of water through the 
channels.  However, canals that cross serpentine areas (e.g., Coyote Ridge, Santa 
Teresa Hills) often support several covered species including Santa Clara Valley 
dudleya, most beautiful jewelflower, smooth lessingia, Mt. Hamilton thistle, and 
California red-legged frog.  Garter snakes and some ducks use canals and ditches 
throughout the study area. 
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Appendix M 
Western Burrowing Owl  

Conservation Strategy 

M.1 Introduction 
This appendix is provided as a supplement to the summary of the western 
burrowing owl conservation strategy in Chapter 5.  The conservation strategy 
presented below has been constructed to offset impacts to western burrowing owl 
discussed in Chapter 4.  Additional items relevant to the western burrowing owl 
conservation strategy are: 

 Condition 15 in Chapter 6, 

 monitoring commitments in Chapter 7, 

 Stay-Ahead requirements for the burrowing owl conservation strategy in 
Chapter 8, and 

 the burrowing owl fee in Chapter 9. 

M.2 Background 
Nesting burrowing owls in the greater San Francisco Bay area and the South Bay 
area in particular, are a dwindling resource.  In the early 1990s there were an 
estimated 150–170 breeding pairs in the San Francisco Bay area (DeSante and 
Ruhlen 1995; DeSante et al. 1997).  It was estimated that these numbers 
represented a 53% decline from the previous census period of 1986–1990 
(DeSante et al. 1997) and more recent numbers indicate that, if anything, the 
downward trend is increasing.  In those estimates it was assumed that 75% of the 
San Francisco Bay area burrowing owl population occurred in Santa Clara 
County and nearly all of those owls were congregated around the southern edge 
of the San Francisco Bay (DeSante et al. 1997).  Surveys in the early 1990s 
revealed that about a third (43–47 pairs) of Santa Clara County breeding pairs 
occurred inside what is now the Santa Clara Valley Habitat Plan study area (City 
of San José 2000). 

The Plan proposes to undertake a suite of measures aimed at reversing the 
declining trend of the burrowing owl population in Santa Clara County.  The 
conservation goal of the Plan, as implemented by these measures, is to establish a 
burrowing owl population in the permit area (the permit area includes the study 
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area and the extended study area for burrowing owl conservation) that is first 
stable, then increasing over time, while accounting for normal fluctuations in 
population levels.  The general approach will be to increase the numbers, 
distribution, and connectivity of burrowing owl colonies in the permit area so 
that the potential for conservation success is high.  This will be accomplished by 
using a phased conservation approach, initially focusing efforts on areas within 5 
miles of an established breeding site while gathering data to inform future 
conservation efforts.  Later phases, triggered as more resources are available and 
hopefully in response to initial successes, will focus on lands further out to allow 
for growth in both numbers and range.  Initial techniques will include utilizing 
data gathering and analysis to inform management decisions, testing proposed 
management techniques and analytical approaches with scientific studies, 
acquisition (both permanent and temporary) of existing and potential breeding 
and foraging areas, management of burrowing owl habitat and, as a last resort, 
population augmentation techniques.  These measures will be applied in four 
burrowing owl conservation regions, as described below. 

M.2.1 Burrowing Owl Conservation Regions 
Opportunities to conduct meaningful burrowing owl conservation inside the 
Habitat Plan study area are limited because the most effective conservation 
measures must take place in near proximity to the remaining burrowing owl 
occurrences.  Since those occurrences are clustered around the southern part of 
the San Francisco Bay and northern San José, there is little unused land available 
and that which is not built on has high land values.  As a result the conservation 
focus for burrowing owls was expanded to include the entire South Bay region, 
in addition to the Habitat Plan study area (see Chapter 1, Figure 1-2).  This 
expanded study area for burrowing owl conservation was determined following 
examination of movement distances of burrowing owls in the South Bay area.  
Movement distances have been inferred from encounters with burrowing owls 
that were banded at other locations in the South Bay area.  The longest recorded 
movement of a banded burrowing owl in the South Bay area is 7.5 miles (12 km) 
(Harman and Barclay 2007; City of San José 2000), from the San José 
International Airport to National Aeronautic and Space Administration 
Ames/Moffett Federal Airfield (Moffett Airfield).  That distance is important 
because it indicates a reasonable measure of dispersal distance, either for natal 
dispersal (birth site to nesting site) or breeding dispersal (movement between 
nesting locations).  Planning conservation within a documented movement 
distance is valid to support the goal to increase the burrowing owl population and 
expand the distribution of burrowing owls in the South Bay area, and to 
proactively protect habitat that may support this expansion.  For that reason, and 
due to the fact that most burrowing owl nest occurrences inside of the study area 
are on the northern edge of the study area (Barclay 2008), it was determined that 
conservation efforts for the burrowing owl should not be restricted to within the 
Habitat Plan study area, as data indicates the owls that will be the initial focus of 
the conservation efforts are most likely to move to the north, outside of the study 
area.  As described in Chapter 1, take in the expanded study area will only be 
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authorized for burrowing owl conservation actions and not for other covered 
activities. 

The study area has been divided into four burrowing owl conservation regions to 
more easily prioritize conservation actions (Figure 5-10).  These regions are 
described below in order of current conservation priority. 

 North San José/Baylands 

 Gilroy 

 Morgan Hill 

 South San José 

Conservation actions that will be employed to achieve the biological goals and 
objectives for burrowing owl will vary throughout the permit area.  Generally, 
temporary and permanent management agreements will be put in place in the 
northern part of the study area and in the expanded study area.  At least initially, 
limited habitat acquisition (permanent protection) and management will occur 
along the southern edge of the study area and more limited conservation activities 
will occur in the two middle regions because of the current lack of nesting 
burrowing owl colonies in these areas.  If conservation actions in the North San 
José/Baylands region prove successful, and the number of breeding burrowing 
owls increases substantially, it is reasonable to assume the nesting burrowing owl 
population will expand into suitable habitat in the South San José, Morgan Hill, 
and Gilroy regions.  Management of foraging and overwintering habitat will also 
occur on lands in the Reserve System, especially those that are dominated by 
grassland land covers and are located below 200 feet in elevation. 

North San José/Baylands Region 

The North San José/Baylands region includes the City of San José, north and 
west of I-280/680, and extends around the southern margin of the San Francisco 
Bay to the Dumbarton Bridge (Figure 5-10).  The remaining burrowing owl 
nesting colonies in the South Bay area are in this region.  This region also has the 
greatest potential for population expansion because of its proximity to the 
remaining colonies.  It is reasonable to assume that properly managed burrowing 
owl habitat in this region would be colonized (or recolonized) sooner than similar 
habitat in any other region. 

Sites of importance for nesting burrowing owls within this region include the San 
José International Airport, San José/Santa Clara Water Pollution Control Plant, 
Mission College, the Shoreline Park and amphitheater area (Shoreline Park), 
Moffett Airfield, Santa Clara Valley Transportation Authority (VTA) Cerone bus 
maintenance yard, Tesla Plant (Fremont), Warm Springs (Fremont), and the Don 
Edwards San Francisco Bay National Wildlife Refuge (Don Edwards).  With the 
exception of the VTA Cerone bus yard, none of these sites are under the 
jurisdiction of the Habitat Plan Permittees.  Based on documented movements of 
burrowing owls in the South Bay area (Harman and Barclay 2007; City of San 
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José 2000) it is reasonable to assume that burrowing owls from any of these 
locations could disperse to any one of the other locations.  Conservation efforts in 
the North San José/Baylands region will be the highest priority of the 
Implementing Entity because of the existing colonies and it has the greatest 
potential for expansion of the population. 

The conservation strategy within this region will be three-fold.  First, the 
Implementing Entity will attempt to stabilize the existing colonies to the 
maximum extent practicable.  This will be done by acquiring land or, in 
circumstances where outright acquisition is not feasible but the location has 
significant value in the short term (i.e., San José International Airport, Shoreline 
Park, and Moffett Airfield), attempt to secure  temporary management 
agreements to maintain nesting and foraging areas.  Although these agreements 
will be temporary, they are expected to last long enough (10 years or more) to 
support meaningful burrowing owl management activities.  Overall, the approach 
is to acquire or manage key lands where opportunities exist.  Where acquisition is 
not possible, for whatever reason(s), the Plan recognizes that there may still be 
substantial benefit in maintaining existing breeding and foraging areas in the 
short term, until permanent protection can be established within the Reserve 
System.  Therefore, use of permanent conservation easements, temporary 
conservation easements, or temporary management agreements on key lands may 
be the preferable option. 

Maintaining and increasing breeding pairs in a highly altered environment such 
as exists around the San Francisco Bay area will require active land management, 
so assuring long-term management is essential for the persistence of burrowing 
owls in the South Bay area.  Lands acquired or protected as described above will 
be managed to protect and enhance the owl populations.  However, for sites that 
cannot be acquired or when acquisition is not as desirable a strategy as 
establishment of temporary or permanent management agreements, other 
approaches will be utilized.  For example, at many sites in this region, public 
lands are, or could be, managed to support burrowing owls.  At some of these 
sites, however, no permanent management assurances currently exist.  For these 
sites, the Implementing Entity can carry out this strategy by providing stable, 
long-term funding or staffing for effective and consistent management and 
monitoring.  With enhanced management, sites that already support breeding 
pairs could be improved to support more pairs.  Alternatively, there may be 
opportunities to obtain permanent management agreements, without acquisition 
of the underlying land. 

The second component of the conservation strategy in this region will be to 
attempt to increase the burrowing owl population and number of colonies within 
the jurisdiction of Plan Applicants.  This will be done by acquiring land or 
securing temporary and permanent management (preferably permanent for this 
phase) agreements on lands that will be enhanced to attract new burrowing owl 
pairs.  Many sites in the region may not support burrowing owls consistently 
because vegetation or other factors (e.g., predators) render them unsuitable.  With 
proper management, sites within the dispersal distance of breeding locations will 
be managed to attract new breeding pairs. 
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Public lands where enhanced management may be secured to meet the 
Implementing Entity’s population goals in this region are: 

 San José International Airport (including the VHF Omnidirectional Range 
[VOR] communications parcel adjacent to U.S. 101); 

 San Jose/Santa Clara Water Pollution Control Plant, including buffer lands; 

 Alviso; 

 SCVWD levees not critical for flood protection (e.g., Pond A4); 

 VTA Cerone bus maintenance yard; and 

 Closed landfills within San José and other cities that primarily support annual 
grassland.  If managed properly, these areas could provide foraging habitat 
for burrowing owls.  In some cases, California ground squirrels have 
recolonized these sites, providing nesting opportunities for burrowing owls 
as well. 

Some private land may also be suitable for management agreements to help meet 
Plan goals. 

The final component of the strategy in this region is long term and will consist of 
attempting to extend the burrowing owl range beyond the existing localized area.  
It is intended that this range expansion will lead to an increase in the overall 
number of burrowing owls and colonies.  The primary mechanism to accomplish 
this goal will be to acquire, either in fee title or through permanent conservation 
easements, or management agreements, areas outside of currently occupied 
nesting habitat to accommodate the population expansion.  These areas will then 
be enhanced to provide suitable burrowing owl habitat.  Suitable sites for habitat 
enhancement may include, but are not limited to the following. 

 Moffett Airfield. 

 Don Edwards. 

 City of Sunnyvale San Francisco Bay front lands (Baylands). 

 City of Palo Alto Baylands. 

 City of Mountain View Shoreline Park. 

 Golf courses (e.g., in Santa Clara along Tasman Road)—many golf courses 
in the South Bay Area provide foraging and, at times, nesting habitat for 
burrowing owls.  This often occurs around the edges of a golf course, in 
areas outside of the fairways, where there is more natural vegetation (i.e., the 
“rough”). 

 Various private lands in the City of Fremont—Warm Springs District. 

 Various closed landfills. 

 Various Baylands in the cities of Milpitas and Fremont. 

Although burrowing owl conservation actions in the sites listed above could 
contribute to the burrowing owl conservation strategy, not all of the locations 
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listed above will be eligible to be counted toward the Habitat Plan’s Reserve 
System acquisition commitments, since protection and management in perpetuity 
cannot be guaranteed for most of these sites.  However, the conservation strategy 
for this species explicitly recognizes that there can be substantial interim benefit 
in protecting and managing these areas for the longest period possible, in order to 
provide time to allow the Reserve System to be assembled and for the expansion 
of the burrowing owl range within the Habitat Plan Reserve System. 

Gilroy Region 

This region includes the valley floor in the southern tip of the study area 
surrounding the City of Gilroy (Figure 5-10) to the Pajaro River.  This region 
has a moderate-high potential for nesting burrowing owls because of burrowing 
owl occurrences near the Pajaro River.  The primary conservation actions in this 
region will be to attract burrowing owls into the region from neighboring San 
Benito County, where nesting burrowing owls have been documented in low 
numbers during surveys in 2008 and 2009 (Barclay 2008).  This will occur 
through acquisition of or management agreements on potential burrowing owl 
nesting habitat (or occupied nesting habitat if a colony is discovered) and 
enhancement through improved management.  Currently, most of the land along 
the San Benito County line is managed intensively for row crops, which is 
generally not suitable for nesting owls although the edges of fields and 
uncultivated areas can provide foraging habitat. 

There have been no documented nesting burrowing owls within this region since 
the early 1990s.  Lands in this region are within the expected dispersal distance 
of burrowing owls nesting in northern San Benito County (Barclay 2008), so 
with proper management the potential exists for burrowing owls to colonize 
reserve lands protected in this region.  There may also be opportunities to 
implement or improve management on public lands in the Gilroy region to attract 
and maintain burrowing owls.  These cost-effective measures may be appropriate 
at the South County Water Treatment Plant in Gilroy, or other sites. 

Morgan Hill Region 

This region includes the valley floor between the northern boundary of the City 
of Gilroy and the southern boundary of the City of San José (Figure 5-10).  The 
region extends west and east to the toe of the surrounding hills.  While there 
seems to be an abundance of burrowing owl habitat in this part of the study area 
no burrowing owl nests have been observed in this region since 2002 (DeSante et 
al. 2007; Townsend and Lenihan 2007; Barclay 2008).  Before 2002, reports of 
nesting owls in this region were sporadic.  As a result, this region has only a 
moderate potential to provide expansion for the burrowing owl population from 
the South Bay area. 
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During the Plan permit term, the primary purpose of burrowing owl conservation 
in this region will be to provide connectivity between populations in the North 
San José/Baylands Region and the Gilroy Region.  It is hoped that burrowing 
owls will eventually return to this area in significant numbers.  Potential nesting 
habitat will be acquired or placed under management agreements in this region to 
attract burrowing owls.  When a parcel is acquired for the Reserve System that 
has burrowing owl habitat present, the management plan for that parcel will 
specify management actions that enhance the burrowing owl habitat. 

South San José Region 

The South San José region includes the remainder of the City of San José south 
and east of I-280/680 (Figure 5-10).  This region extends to the southern urban 
edge of San José and into the eastern hills.  It is unknown what population levels 
were in this region historically, and there are currently very limited conservation 
opportunities in this part of the study area due to the urban environment, poor 
connectivity to populations that could provide colonizers and the low numbers of 
nesting burrowing owls in the recent past (Barclay 2008; California Natural 
Diversity Database 2009).  Typically the number of burrowing owls in this 
region ranges from 0–2 adult burrowing owls.  During surveys conducted from 
2008–2009, one nesting pair was observed (on vacant land next to Meadowfair 
Park). 

Expected impacts to occupied nesting burrowing owl habitat will be low or 
absent from this region because few, if any, nesting owls remain.   

The primary goal of burrowing owl conservation in the South San José Region is 
to provide stepping-stone connectivity between the North San José/Baylands 
region, and the Morgan Hill region.  The functionality of any connectivity 
through this area is constrained because it is mostly a highly urbanized 
environment.  Due to the limited amount of suitable habitat and the isolation of 
existing habitat patches the Implementing Entity will not only pursue land 
acquisition in this region to secure conservation but will also attempt to reach 
permanent or temporary management agreements with public or private 
landowners to retain suitable habitat for burrowing owls. 

M.2.2 Population Performance 
As part of the process to determine a viable conservation plan for burrowing owls 
in the Plan, it was decided to utilize a count-based population viability analysis 
(PVA) to determine the probability of persistence of three burrowing owl nest 
colonies in the South Bay (Appendix N).  This analysis was completed on the 
three largest remaining burrowing owl colonies in the South Bay area: Moffett 
Airfield, San José International Airport, and Shoreline Park using survey data of 
adult burrowing owls from the 11-year period, 1999–2009.  These sites were 
chosen because they are the primary remaining population clusters and because 
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data was available for the period of time recommended for the analysis (i.e., at 
least 10 years).  The intent of the analysis was to quantify population size, trend, 
growth rate, and variance in the three burrowing owl colonies and to evaluate the 
probability of persistence of these colonies (individually and combined) during 
that 11-year period.  Using those data, a PVA was generated to estimate the risk 
of future extinction based on the behavior of the data during the 11-year period.  
It is assumed that changes in population performance at these three colonies are 
indicators of changes that could occur in the South Bay burrowing owl nesting 
population as a whole if it were under more of a managed condition.  Therefore, 
the population performance at these three sites can be used as an index for 
population performance for burrowing owls in the Habitat Plan study area. 

All three colonies showed declining population trends during the 11-year period 
from 1999–2009.  The colonies at San José International Airport and Moffett 
Airfield showed very similar magnitudes and variance of decline, while 
Shoreline Park showed an even greater magnitude and variance of decline.  The 
PVA model predicts similar probabilities of extirpation for the colonies at San 
José International Airport and Moffett Airfield, while Shoreline Park reflects an 
even higher probability. 

The standard that was used to represent effective extirpation is the probability of 
reaching a quasi-extinction threshold of two adult owls.  Quasi-extinction in this 
case is defined as the point at which the breeding colony becomes essentially 
non-functional (two adults).  San José International Airport and Moffett Airfield 
showed similar probabilities of quasi-extinction, with an unacceptably high 
chance of extinction (95%) by Year 22.  Shoreline Park showed a probability of 
reaching the quasi-extinction threshold of two adults, with an unacceptably high1

Population Size 

 
chance of extinction (95%) by Year 10.  This is likely due to the smaller size of 
this colony.  The probability of quasi-extinction for the combined populations 
was set at six adults for all three colonies (representing two adults at each 
colony).  The combined sites had an unacceptably high chance of extinction 
(95%) by Year 18.  See Appendix N for more details on the methods and results 
of this analysis. 

In order to develop a burrowing owl population size goal for the Habitat Plan, the 
annual population size of adult owls was artificially increased in a statistical 
model to determine the rate at which the numbers of adult burrowing owls at the 
three baseline colonies (San José International Airport, Moffett Airfield, and 
Shoreline Park) would need to increase and over what period of time to change 
the PVA probability of extinction trend from a negative growth rate to a positive 
growth rate.  It was determined that if currently measured population 
characteristics held true (i.e., growth rate and variance were constant) changing 
the overall number of adult burrowing owls in this type of model did not change 

                                                      
1 The point at which probability of quasi-extinction reaches an “unacceptably high” level is described in the PVA 
(Appendix N). 
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the probability of persistence significantly (Appendix N).  Instead, changing the 
growth rate from negative to positive required an incremental, annual, steady 
increase in the number of adult burrowing owls over a number of years.  
Therefore, for the purposes of this Plan, growth rate is a more correct predictor of 
persistence than an ultimate population size. 

The most recent survey year that was considered in the PVA was 2009.  During 
that year there were 51 adult burrowing owls observed at the three nest colonies 
under study.  This analysis focuses on the number of adult burrowing owls rather 
than breeding pairs or juveniles (for a complete discussion of this see 
Appendix N).  In order to change the population trend at the three colonies from 
negative to positive, within a 10-year time period there would have to be an 
increase of three adult owls per year combined at the three sites.  Based on the 
data set used in the PVA, quasi-extinction at the three PVA colonies would occur 
in 18 years.  By setting population growth goals that would change the growth 
rate from negative to positive by Year 15, the strategy aims to avoid a situation 
where the South Bay burrowing owl population gets too low to recover.  A 
period of at least 10 years is also needed to allow time for collection of data at 
occupied nest sites in the permit area and integration of that data into the PVA 
model. 

M.3 Biological Goals and Objectives 
The primary goal of the conservation strategy is to increase the size and 
sustainability of the breeding population and increase the distribution of breeding 
and wintering burrowing owls in the study area and the expanded burrowing owl 
conservation area.  The PVA demonstrates that the overall number of adult 
burrowing owls in the South Bay area is less important than the trend in 
population numbers and the variability in the number of owls from year to year.  
An unsurprising conclusion is that a growing or stable population is more likely 
to persist than a widely fluctuating population.   

Based on this conclusion, the Implementing Entity will establish a positive 
growth trend in the permit area by Year 15 of the permit term and maintain the 
overall positive growth trend thereafter; manage 5,300 acres of modeled 
occupied and potential nesting habitat in the permit area; and protect and manage 
21,310 acres of modeled overwintering habitat (Figure 5-10).  This will be 
accomplished by targeting protection and management of grassland or barren 
land (as described in Chapter 3 and shown in Figure 3-10) with less than 25% 
slope in tracts that meet minimum species spatial requirements.  When 
considering the recovery of the burrowing owl in the Habitat Plan permit area, 
the ultimate regional goal is to have a burrowing owl population determined by 
the PVA to be stable.  In practical terms, we define this goal as being met by 
achieving a positive growth rate by Year 15 of the Plan using annual data 
collected from active nesting colonies in the South Bay area for which adequate 
data is available and determined to be stable enough to not artificially skew the 
results.  Year 15 was chosen to allow adequate time for the conservation actions 
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to have a measureable effect and to provide a buffer on the 10-year goal 
discussed above.  In addition, if counts of adult burrowing owls begin in Year 1 
of implementation, those data cannot reliably be used in a PVA until Year 10 of 
implementation.  Setting the goal of achieving a positive growth rate by Year 15 
allows for the inclusion of sites in the South Bay area be incorporated into a PVA 
analysis, and apply an adaptive management approach if it is discovered that 
positive results are not being reached at Year 10. 

The most likely way to achieve the Year 15 positive growth rate will through an 
average increase in the number of adult burrowing owls at San José International 
Airport, Moffett Airfield, and Shoreline Park each year during the Year 15 time 
period.  These three sites are the focus because there was enough data 
(recommended 10 years) at each site to perform a PVA.  Continuing to track the 
number of adult burrowing owls at each of these locations will give the 
Implementing Entity the most accurate assessment of how the burrowing owl 
population is performing and whether the goals for the number of adult 
burrowing owls is being met each year.  Additional data will be collected 
annually at VTA Cerone bus yard, the San Jose/Santa Clara Water Pollution 
Control Plant buffer lands, and any other nest sites found during Plan 
implementation, but that data will not be useful for assessment using a PVA until 
ten years of data is collected at the site. 

In addition to monitoring population changes in adult owls, the Implementing 
Entity will enhance grassland or barren land (as described in Chapter 3 and 
shown in Figure 3-10) on which management agreements have been placed and 
on Reserve System lands that areflat or moderate slopes (<25%).  In order to 
increase the chance that the sites will be used by owls, areas will be targeted 
within 5 miles of an established breeding site in the permit area (i.e., San José 
International Airport, Reid Hill View Airport, San Jose/Santa Clara Water 
Pollution Control Plant buffer lands).  Acquisition, enhancement, and restoration 
conservation actions identified for grasslands (see Section 5.3.3 Grassland 
Conservation and Management), valley oak woodlands (see Section 5.3.5 Oak 
and Conifer Woodland Conservation and Management), and seasonal wetlands 
(see Section 5.3.7 Wetland and Pond Conservation and Management) are 
intended to benefit western burrowing owl through breeding and foraging habitat 
conservation and management. 

An adaptive management approach for determining what types of conservation 
actions will be employed and where conservation funds will be spent is critical 
since management activities are likely to change often, due to rapidly changing 
circumstances, both negative and positive.  Depending on a number of factors, 
the priorities for conservation monies may shift (see Setting Conservation 
Priorities, below).  Priorities may also shift through the adaptive management 
process if additional colonies are discovered during the permit term. 

In order to achieve Plan goals during the permit term the Implementing Entity 
will carry out the following generalized conservation actions. 

1. Protect existing colonies through fee title acquisition, purchase of a 
conservation easement, or other management agreements (San José 
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International Airport, Moffett Airfield, Shoreline Park and others, known or 
unknown), managing the sites for long-term nest viability. 

2. Protect foraging habitat, through fee title acquisition, purchase of 
conservation easements, or other management agreements (San José 
International Airport, Moffett Airfield, Shoreline Park and others, known or 
unknown), ensuring proper burrowing owl management on those sites. 

3. Protect through fee title acquisition, purchase of a conservation easement, or 
other management agreements, currently unoccupied areas that have 
potential nesting habitat and are within the expected dispersal distance of 
nesting burrowing owls. 

4.  Protect through fee title acquisition, purchase of a conservation easement, or 
other management agreements, locations outside of the 7.5-mile dispersal 
distance in anticipation that these lands will be needed in the future for 
nesting, foraging, and connectivity between colonies as the burrowing owl 
population expands beyond its current distribution. 

5. Carry out data collection, analysis and controlled experiments to ensure the 
most appropriate techniques will be used and are being used. 

6. Manage habitat areas that may support burrowing owls. 

7. If the conservation strategy is implemented as planned but the number of 
adult burrowing owls fails to meet the annual increase of at least three adult 
owls each year at the annual survey sites described in Section 7.3.3 Species 
Level Actions subheading Western Burrowing Owl (Group 1) the 
Implementing Entity will propose more active conservation methods to the 
Wildlife Agencies, such as population augmentation to provide a boost to 
local population numbers.  Active methods utilized will be supported by data 
gained from pilot studies.  Any changes to the conservation strategy (i.e., 
adaptive management) must be approved by the Wildlife Agencies prior to 
implementation. 

The specific burrowing owl conservation plan is comprised of conservation 
actions that are grouped into three “tiers” of priority.  Each tier is discussed in 
detail below but generally consists of: 

 Tier 1 conservation actions are designed to stabilize the existing population 
by protecting and/or managing occupied burrowing owl nesting habitat.  Tier 
1 actions may indirectly increase the numbers of owls in extant colonies.  
Tier 1 conservation actions will take place initially in the North San 
José/Baylands Region where owls currently occur.  Tier 1 conservation 
actions will occur immediately. 

 Tier 2 conservation actions are designed to facilitate growth and expansion 
of existing colonies, the number of colonies, and the range of the species in 
the permit area by protecting and managing potential burrowing owl nesting 
habitat in all portions of the permit area.  Tier 2 conservation actions will 
also take place immediately and initially in the North San José/Baylands 
Region where owls currently occur. 
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 Tier 3 conservation actions consist of more experimental and active 
methodologies such as population augmentation and owl relocation within 
the permit area to increase owl numbers and expand distribution.  Tier 3 
actions will be implemented in response to population performance at the 
three index sites (Shoreline Park, San José International Airport, and Moffett 
Airfield) but these actions could occur in any of the burrowing owl 
conservation regions.  These actions will be coordinated with the Wildlife 
Agencies and will only be implemented upon their approval. 

Funds collected for burrowing owl conservation actions related to occupied and 
potential nesting habitat come from the Habitat Plan land cover fee and  the 
burrowing owl fee.  It is anticipated that funds will be obtained from other 
sources, such as non-profits and State and Federal grants, to augment specific 
conservation actions, including research efforts.  The land cover fees will support 
acquisition and management of land in the Reserve System which will assist with 
all three tiers of conservation.  The burrowing owl fee will be used to complete 
conservation actions in all three tiers as well, but if the population trend is 
downward, use of the burrowing owl fee could shift as described below.  The 
types of conservation actions that burrowing owl fee funds will be used for will 
depend on the conservation need at the time the accumulated funds are spent, and 
may include activities in all tiers.  However, in the short-term2

Through the course of the permit term these three tiers of conservation actions 
may occur in any of the four burrowing owl conservation regions.  Initially, Tier 
1 conservation actions will only occur in the North San José/Baylands region 
because occupied burrowing owl nesting habitat currently only occurs in this 
region.  Should burrowing owls begin to nest consistently in other regions of the 
permit area, Tier 1 conservation actions may occur in those areas as well.  Tier 2 
conservation activities will occur throughout the permit area, in all four 
burrowing owl conservation regions because potential burrowing owl nesting 
habitat occurs in all four regions.  Initially, Tier 3 conservation activities will 
only occur in the North San José/Baylands region since this is where existing 
nest colonies occur, and there is the greatest potential for effective 
implementation of these measures, should they become necessary.  Tier 3 
conservation actions may also occur in other regions later in the permit term if 
nesting burrowing owls establish there on their own. 

, funds collected 
from the burrowing owl fee will be used for two purposes:  protection and 
management of occupied burrowing owl habitat (Tier 1), and data collection 
(e.g., annual surveys). 

M.3.1 Setting Conservation Priorities 
The Implementing Entity will determine how burrowing owl conservation 
funding will be allocated.  Acquisition in fee title or conservation easement will 
always be the preferred strategy.  However, given the unique circumstances for 

                                                      
2 Until at least two annual surveys (one to establish the baseline and one year to determine whether or not the 
population is increasing by three birds per year) have been completed.  
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the burrowing owl, the conservation strategy for the burrowing owl includes 
more flexibility than is provided for the conservation strategy for other covered 
species.  The default assumption is that funds generated from the burrowing owl 
fee will be used to acquire and manage occupied and potential burrowing owl 
nesting habitat in the South Bay area through fee title, conservation easements, or 
management agreements.  Other funding sources may also be used for this 
purpose, but monies from the burrowing owl fee will be earmarked for this 
purpose, as well as for other burrowing owl conservation actions.  The selection 
criteria for how acquired or managed parcels will be chosen are discussed below 
(see Section M.4.3).  Burrowing owl fees will be used wholly to acquire and 
manage occupied or potential nesting  habitat, as long as the PVA population 
curve indicates a positive growth.  During the first 10 years, this will be assumed 
to be occurring as long as there is sufficient annual increase of at least three adult 
owls per year cumulatively at the annual survey sites (e.g., Moffett Airfield, 
Shoreline, San José Airport, VTA Cerone bus yard, and San Jose/Santa Clara 
Water Pollution Control Plant buffer lands).  During the first 10 years, burrowing 
owls will be surveyed inside the permit area to begin to build  a dataset that can 
be used in a PVA for the South Bay population starting in Year 10. From that 
point forward the PVA will be based on all sites surveyed in the South Bay area, 
both inside and outside of the permit area, for which sufficient data exists. This 
will give the most accurate picture of population viability in the South Bay and 
will better inform whether the conservation strategy is working. Conservation 
action prioritization will be based on available funding and the numbers 
predicted by the PVA model necessary to achieve positive growth. 

The first year of annual surveys will determine the baseline population of 
burrowing owls in the permit area. If during Plan implementation the cumulative 
annual growth rate is below the three-owl threshold at the annual survey sites, or 
after more colonies are added to the model, below whatever number of owls is 
predicted by the model to achieve positive growth, then 50% of the revenue 
generated from the burrowing owl fee will be shifted from Tier 1 and 2 
conservation actions to Tier 3 conservation actions.  The decision about funding 
allocation for Tier 1 and 2 conservation actions versus Tier 3 conservation 
actions will be made following the annual survey that begins during the second 
full year of Plan implementation.  The numbers of adult burrowing owls annually 
at the three index sites will be compared to the number of adult burrowing owls 
observed at the three sites during the first full year of implementation.  Following 
the assessment during year two, the change in the number of adult burrowing 
owls at the three sites will be documented annually and the trend recorded.  If the 
goal of an increase of at least three adult burrowing owls is not being met, then 
the money collected from burrowing owl fee will be split 50/50, between Tier 1 
and 2 vs. Tier 3 conservation actions. 
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M.3.2 Burrowing Owl Conservation Priorities 

Tier 1 Conservation Actions 
1. Protect and manage occupied burrowing owl nesting habitat (an active nest 

and foraging lands within 0.5 mile of the active nest).   

In order to identify occupied nesting habitat, the Implementing Entity will 
coordinate annually with survey efforts conducted at known nesting sites in 
the permit area including surveys conducted at San José International 
Airport, Moffett Federal Airfield, Shoreline at Mountain View, VTA Cerone 
bus maintenance yard, and San Jose/Santa Clara Water Pollution Control 
Plant buffer lands.  Additional locations will be surveyed in subsequent years 
as new colonies are formed or discovered over the permit term.  The 
Implementing Entity will coordinate with survey staff at the first three 
locations to obtain data from ongoing annual survey efforts and will provide 
guidance on the survey information required to inform regional data 
collection.  The Implementing Entity will be responsible for conducting 
surveys at the last two locations (and any new colonies that may be 
discovered during the permit term) and will use the same methodology across 
sites to ensure consistency.  All surveys will be conducted consistent with 
California Burrowing Owl Consortium methodology (California Burrowing 
Owl Consortium 1993).  Data collected from the annual survey sites will be 
used to track the number of adult burrowing owls and to assess reproductive 
status.  Information will contribute to a rolling population viability analysis 
in the region.  Collectively, the data will inform the adaptive management of 
this species and will help prioritize use of funds for burrowing owl 
conservation under the Plan.  The first annual survey will occur during the 
first full year of Plan implementation and each year thereafter.  

The protection of occupied and potential nesting habitat will be tracked in the 
same manner as other land cover types, discussed in Section 8.6.1, to ensure 
that impacts are occurring in rough step with habitat goals based on the 
necessary population increase to allow for recovery. 

2. Increase survival rates at existing nest colonies through one or more 
management actions including, but not limited to: 

a. protection of nests by controlling access and maintaining fencing, 

b. predator control, 

c. habitat management to increase prey availability, 

d. cessation of inappropriate rodent control (e.g., application of 
rodenticides, hunting, or trapping) on-site and/or implementation of 
activities that would enhance burrowing mammals. 

3. Where feasible, fund management activities on the three index sites (San 
José International Airport, Moffett Airfield and Shoreline) to benefit 
burrowing owls. 
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Tier 2 Conservation Actions 

Tier 2 conservation actions will be initiated during the first year of 
implementation.  These actions will require several years to complete and will be 
initiated upon Plan implementation. 

1. During the first 3 years of implementation, survey all undeveloped parcels 
within 7.5-miles of documented nest colonies in the North San José/Baylands 
Region and complete an opportunities and constraints assessment of each, 
relative to the potential of the parcel to function as a burrowing owl reserve 
in the future.  Assign parcels a high, medium, or low priority for burrowing 
owl conservation. 

a. High: parcel with documented nesting burrowing owls in the previous 3 
years and grassland or barren land cover, which can be managed 
(vegetation height) to be favorable to burrowing owls and is currently 
occupied by ground squirrels or has other suitable nesting burrows. 
Existing landowners willing to enter into management agreements and 
current land uses that are compatible with burrowing owl habitat 
requirements would be ranked higher than those that do not meet these 
criteria. 

b. Medium: parcel with no history of burrowing owl occupancy but with 
grassland or barren land cover, which can be managed (vegetation 
height) to be favorable to burrowing owls and is currently occupied by 
ground squirrels or has other suitable nesting burrows. 

c. Low: parcel with grassland or barren land cover type that can be 
managed (vegetation height) to be favorable to burrowing owl but lacks 
ground squirrels or other suitable nesting burrows. 

2. The Implementing Entity will also coordinate with other South Bay local 
governments, special districts, and non-profit organizations every 3 years to 
assess status of the burrowing owl population in the study area and the 
expanded study area for burrowing owl conservation.  These survey efforts 
are aimed at identifying occupied and potential burrowing owl habitat in the 
four burrowing owl conservation regions.  The focus of this larger survey 
effort is to document population expansion into new areas.  This 3-year 
survey will help determine whether the range of nesting burrowing owls in 
the study area and expanded study area for burrowing owl conservation is 
stable and, possibly, expanding.  Analysis of the survey results will 
encompass the areas surveyed annually, areas with historical or recent 
occurrences of nesting burrowing owls, and areas with highly suitable habitat 
that has not been occupied in the past.   

3. Protect and/or manage potential or occupied burrowing owl nesting habitat as 
described above. 

4. Conduct two meetings annually of burrowing owl survey partners.  The first 
meeting will be in January, prior to the burrowing owl nesting season to 
coordinate with surveyors and ensure that all appropriate locations are 
surveyed.  The second meeting would be in September, following the 
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burrowing owl nesting season, to gather data from surveyors and discuss 
potential changes in survey protocols. 

Tier 3 Conservation Actions 
1. With Wildlife Agency approval, implement a program to increase 

reproductive success of burrowing owls in the South Bay area.  General 
success criteria for the program will be defined in close coordination with the 
Wildlife Agencies and set prior to its implementation, during the surveys 
described in Tier 2, and based on the success or failure of the program, 
interim checkpoints will be established to determined if/when the program 
should cease. 

2. Study the feasibility of population augmentation activities including the 
following. 

a. Initiate a pilot reintroduction program and study the success of the effort 
and the feasibility of replicating the effort elsewhere.  Potential locations 
for a pilot study include, but are not limited to: 

1) San José International Airport VOR site (radio tower), 

2) fenced portion of San Jose/Santa Clara Water Pollution Control Plan 
buffer lands, 

3) fenced portion of Don Edwards, 

4) existing burrowing owl mitigation area in the City of Santa Clara at 
the end of Great America Parkway, and 

5) Parts of Shoreline Park designated burrowing owl habitat under an 
approved Burrowing Owl Management Plan. 

b. Initiate a pilot study to determine other methods to increase reproduction 
of local burrowing owls.  These methods may include but are not limited 
to: 

1) protect nest sites to reduce predation on eggs and young, 

2) supplemental feeding of nesting females and young, 

3) forced re-nesting or double-clutching of owls in captivity, and 

4) foster nestlings to maximize brood size. 

If studies have not been completed to justify the use of one or more of these 
techniques, then funds shifted to Tier 3 will be used first to plan and complete 
those studies. 
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M.4 Habitat Management and Enhancement 
M.4.1 Occupied and Potential Nesting Habitat 

The Plan assumes that 5,300 acres of occupied and potential nesting habitat will 
be managed for the conservation strategy.  This land may be acquired in fee title 
or conservation easement, or it may be managed under temporary or permanent 
management agreements.  At a minimum, 600 acres of the 5,300 acres must be 
protected under a conservation easement as part of the Reserve System, and this 
600 acres must be occupied nesting habitat. 

Assumptions for Calculating Amount of 
Conservation Needed 

1. In order for the South Bay burrowing owl population to be stable or 
increasing, an additional three owls (1.5 breeding pair) will need to be 
recruited into the population each year. 

2. A breeding location (nest) requires a minimum of 140 acres of foraging 
habitat surrounding the nest site.  If an additional 1.5 breeding pairs are 
recruited into the local population each year an additional 210 acres 
(1.5*140=210) would need to be managed each year to support that 
expansion. 

3. Many of the areas where conservation opportunities exist are already owned 
and managed by Permittees. It is assumed that some conservation actions 
will occur on those lands to benefit burrowing owls outside of the Plan 
requirements. As such, the acres of new lands that will be acquired or put 
under management agreements was reduced by 15%. 

4. Owls from multiple nest sites use the same foraging habitat (i.e., breeding 
territories overlap).  The total estimate of land that needs to be acquired 
and/or managed for burrowing owl population growth has been reduced by 
20% to account for this overlap in foraging habitat. 

5. Utilizing survey data from 2009 the number of adult burrowing owls for 
Shoreline Park (6), Moffett Airfield (26), and San José International Airport 
(19) was 51 adult burrowing owls.  An additional 19 burrowing owls were 
observed during surveys in 2008 in other parts of the Habitat Plan study area.  
This total of 70 adult burrowing owls in the South Bay area is a good 
estimate of the baseline number of adult burrowing owl in the South Bay 
area.  Of those 70 owls, 38 (or 54%) were inside of the Habitat Plan study 
area. 

6. It is assumed that even though 54% of the burrowing owl population 
currently resides inside the Habitat Plan study area, the Habitat Plan 
conservation strategy will address the habitat needs of 70% of the population 
going forward.  This additional commitment is an acknowledgement of 
habitat lost in the north San José area in the past and demonstrates a 



  Appendix M.  Western Burrowing Owl 
Conservation Strategy 

 

 
Santa Clara Valley Habitat Plan  

M-18 
August 2012 

 
05489.05 

 

commitment to recovering the species in the South Bay area during the 
permit term. 

7. If three burrowing owls (1.5 breeding pair) are recruited to the population 
each year, a total of 220 (70 baseline+150 new) would be attained over the 
50-year permit term.  Based on a commitment to support 70% of the habitat 
needed for a successful South Bay burrowing owl population, 154 (70% of 
220) adult burrowing owls would be supported by lands managed by the 
Implementing Entity by the end of the permit term.  Therefore adding 
116 owls (154 total – 38 baseline) would be the responsibility of the 
Implementing Entity.  Those additional 116 adult burrowing owls 
(58 breeding pair) would require 140 acres of foraging habitat per pair, for a 
total of 8,120 acres. 

8. The 8,120 acre requirement would be reduced by 15% (see number 3 above) 
to give credit for additional conservation actions and by 20% (see number 4 
above) to account for overlapping foraging habitat between breeding pairs 
(8,120-(8,120*15%)-(8,120*20%) = 5,278 acres which is rounded to a 5,300-
acre commitment in the Habitat Plan). 

Nesting Habitat Acquisition and Management 

Based on these assumptions, the Implementing Entity will manage a minimum of 
5,300 acres for the western burrowing owl nesting habitat (occupied and 
potential) by Year 45.  Of this acreage, a minimum of 600 acres of occupied 
nesting habitat must be protected in fee title or conservation easement.  For the 
remaining 4,700 acres, land acquisition (fee title or easement) or management 
agreements may be used.  The Implementing Entity will prioritize land 
acquisition over management agreements.  All 5,300 acres of western burrowing 
owl nesting habitat will be acquired or under a permanent management 
agreement by Year 45. 

Management agreements may be used in place of land acquisition on up to 
4,700 acres, if the specified regional targets cannot be met through land 
acquisition.  During the permit term, temporary management agreements may be 
put into place rather than permanent management agreements.  Temporary 
management agreements (e.g., 10–20 year agreements as opposed to agreements 
in perpetuity) may be used to protect nesting habitat on areas not immediately 
planned for development as long as the amount of land permanently protected in 
fee title or conservation easement is consistent with the Stay-Ahead provision 
(Chapter 8, Section 8.6.1 Stay-Ahead Provision, subheading Rough 
Proportionality and Stay-Ahead for the Burrowing Owl Conservation Strategy).  
By Year 45 of the permit term, all management agreements must be permanent. 

The management agreements must be legally binding documents to which the 
Wildlife Agencies are parties.  Their establishment will follow a process similar 
to land acquisition described in Chapter 8, Section 8.6 Land Acquisition.  The 
management agreements will be consistent with the land acquisition process; 
however, the Implementing Entity would work with the land owner to establish 
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the management agreement rather than acquiring the land in fee title or with a 
conservation easement.  The duration and management requirements will be 
agreed upon by all parties and specified in the management agreement document.  
For the permanent management agreements, management must be assured in 
perpetuity.  For temporary management agreements, management must be 
assured for the duration of the agreement.  As parties to the management 
agreements, the Wildlife Agencies will have review and approval authority. 

The opportunities for burrowing owl conservation are discussed for each 
burrowing owl conservation region in Section M.2.1 (above) and summarized in 
Chapter 5.  Since the North San José/Baylands region is the most important for 
burrowing owl conservation and has the most immediate conservation 
opportunities, 70% (3,700 acres) of the total land management should occur in 
that region.  These management agreements would occur inside the permit area, 
including the expanded study area.  In addition, 15% (800 acres) of the total land 
managed would occur in the Gilroy region.  The remaining 15% should remain 
flexible and could occur in any of the regions, but we recommend that 5% 
(270 acres) occur in the South San José region and 10% (530 acres) occur in the 
Morgan Hill region. 

M.4.2 Overwintering Habitat 
There are 132,770  acres of burrowing owl overwintering only modeled habitat 
within the study area.  A total of 28,517 acres (21%) of overwintering modeled 
habitat are located in Type 1, 2, or 3 open space with 12,584 acres (9%) of that 
habitat permanently protected as Type 1 open space.  The Plan proposes to 
acquire a minimum of 17,000 acres of modeled overwintering habitat for the 
Reserve System.  In addition, 4,310 acres of overwintering modeled habitat for 
western burrowing owl will be added to the Reserve System from existing open 
space.  Incorporation of County Park lands into the Reserve System (Table 5-5 
and Figure 5-4) will benefit the species by providing opportunities for habitat 
enhancement and long-term monitoring.  All of these acquisitions and additions 
will increase the proportion of protected overwintering modeled habitat in the 
study area to 26% in Type 1 open space and 34% in Type 1, 2, or 3 open space 
(Table 5-17). 

Modeled overwintering habitat for western burrowing owl will be permanently 
preserved, managed, and enhanced throughout the Reserve System in all major 
watersheds in the permit area.  Overwintering habitat will be protected in low 
elevation grassland valleys in the Diablo Range that currently support California 
ground squirrels, have supported California ground squirrels since 1997, or are 
adjacent to lands with existing California ground squirrel colonies (LAND-G8).  
Low elevation valleys within the Reserve System that are located on the valley 
floor or in the Diablo Range will be managed to benefit nesting and 
overwintering burrowing owls.  Some locations on the southern edges of the City 
of San José could support burrowing owls in the future.  In addition, several acres 
will be acquired in the southern part of the permit area in the Pescadero 
watershed that could be converted to annual grassland and managed for western 
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burrowing owls.  Nearly all land acquisition in areas dominated by annual 
grassland has the potential to benefit overwintering owls.  Most of that land 
acquisition will occur along Coyote Ridge, west of Chesbro Reservoir, west and 
east of Calero Reservoir, and between Henry W. Coe State Park and the San 
Benito County line.  This land acquisition has been primarily targeted for other 
covered species but will have incidental conservation benefit for western 
burrowing owls, especially during the winter months. 

M.4.3 Reserve System Lands Selection Criteria 
Land that is acquired through fee title purchase or easement to meet biological 
goals and objectives for burrowing owl nesting and overwintering habitat in the 
Habitat Plan permit area will be selected using the reserve design principles in 
Chapter 5.  All lands or easements will be acquired from willing sellers using the 
process defined in Chapter 8. 

Location Criteria 

When identifying and acquiring the 600 acres for permanent protection and 
enrollment into the Reserve System, the Implementing Entity will use the 
following guidelines. 

1. The Implementing Entity will preferentially select a parcel that is inside of 
the Habitat Plan study area over a parcel that is inside of the expanded study 
area for burrowing owl conservation. 

2. The Implementing Entity will preferentially select parcels that are closer (i.e., 
within 0.5 mile) to documented nest locations over those that are farther 
away. 

3. Parcels that do not meet criteria 2 (above) may be considered on a case-by-
case basis to allow the Implementing Entity to take advantage of unusual 
opportunities or circumstances3

Habitat Criteria 

. 

The 600 acres of occupied nesting habitat acquired for the Reserve System must 
have the following: 

1. Documented nesting burrowing owls on the parcel in at least one of the 
previous 3 years.  Parcels that are currently occupied should be selected first, 
followed by parcels that have been occupied in the previous 3 years. 

                                                      
3 It is not the intent of the burrowing owl conservation strategy to permanently protect or permanently manage lands 
in urban areas that are anticipated to be developed (e.g., the North First Street area of San José). 
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2. Be surrounded by at least 140 acres of foraging habitat within 0.5 mile of a 
nest site (including the parcel where nesting was documented).  If there is no 
potential for foraging habitat to be protected through future acquisition, 
conservation easement, or management agreement, the nest site should not be 
acquired unless long-term viability of the site can be in some other way 
demonstrated. 

3. Currently supports ground squirrels or is located adjacent to another parcel 
with ground squirrels. 

4. Currently support grassland, barren, or other land cover types that can be 
managed or modified to enhance the site to increase the habitat quality for 
burrowing owls. 

Parcel Criteria 

All parcels considered for inclusion in the Reserve System and managed as 
burrowing owl habitat will meet the following criteria. 

1. Parcel size is not a limiting factor on burrowing owl occupancy, however 
larger parcels will be favored over smaller parcels to maximize the benefits 
of conservation funding that will be generated under the Habitat Plan.  Larger 
parcels will support more burrowing owls over the long term and provide 
both nest sites and foraging habitat.  Further, larger parcels allow for more 
options for important management practices (e.g., grazing with sheep is more 
practicable on a larger parcel than on a smaller one). 

2. Adjacent land uses should not constrain necessary management (e.g., 
seasonal mowing, winter disking, grazing, or other methods of vegetation 
removal).  Fencing around the parcel must be feasible to control human and 
animal access.  Control of non-native predators (e.g., feral cats, foxes) must 
also be feasible on the site. 

3. Ground squirrel management will not occur on the parcel (see above), so 
adjacent land uses should be such that ground squirrel control will not be 
needed (e.g., levees, dams, ranchlands where ground squirrels are not 
desired). 

M.5 Management Techniques and Tools 
The general principles for grassland management will be followed in all 
grassland or barren areas (Section 5.3.3, Grassland Conservation and 
Management).  Management techniques may include any or all of those outlined 
in Section 5.3.3 Grassland Conservation and Management; however, those that 
will be most beneficial to burrowing owls are grazing and mowing. 

Enhancement of sites supporting nesting or overwintering will include 
maintaining a maximum Effective Height of 5-inches (Green and Anthony 1989).  
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There are two time periods when this is important, before February 1st, so the 
grasses at the site will be short when owls are selecting nest sites, and following 
the growing season (dependent on rainfall), so grasses will remain short until the 
next growing season.  Burrowing owl management areas will be assessed 
monthly to determine if additional mowing treatments are needed to meet the 
maximum Effective Height of 5-inches requirement.  Further, all nesting and 
overwintering locations that are managed will have restrictions on California 
ground squirrel control (GRASS-5).  On sites where owls are not currently 
nesting but where attracting owls is consistent with management goals and where 
California ground squirrels are not present, artificial burrows will be installed to 
make breeding and wintering sites available immediately for burrowing owls 
(GRASS-9) (Barclay 2008).  Artificial burrows will be used as a temporary 
measure to encourage use by burrowing owls while long-term measures such as 
ground squirrel population enhancement are developed and implemented. 

Grazing can be used to reduce the biomass or effective height of nonnative 
invasive species and to maintain structural heterogeneity within the natural 
community.  Grazing is beneficial to burrowing owls because it keeps the 
vegetation short.  Short vegetation is necessary for a site to serve as functional 
nesting habitat for burrowing owls.  Most of the grazing in the permit area will be 
by livestock (GRASS-6).  In some urban areas grazing with goats or sheep may 
be a better approach. 

In some instances, mowing is a reasonable alternative to grazing, and mowing in 
selected areas is often an option when grazing is infeasible (e.g., urban sites) 
(GRASS-8).  Mowing can also be safer and easier to implement on small isolated 
parcels, which suits burrowing owls better than any other covered species.  In 
either case the goal of vegetation management will be to reduce the overall 
height and Effective Height of vegetation on burrowing owl habitat to optimal 
conditions for the species (GRASS-8).  Deep ripping will not be performed in the 
Reserve System or management areas for the burrowing owl because it often 
destroys burrows and increases soil erosion.  Using light disking outside of the 
nesting season may be used in select cases.  The use of light disking will be 
evaluated on a case-by-case basis and will be used only when other forms of 
vegetation removal are not practical. Disking does not result in re-contouring of 
the landscape and will not affect site hydrology. 

The Implementing Entity will allow and encourage colonization by California 
ground squirrels in managed grasslands and barren lands, excluding engineered 
levees and dams.  This expansion of colonies will be monitored and only allowed 
in areas where conflicts with covered activities will be minimized (GRASS-5).  
To facilitate this expansion of California ground squirrel colonies the 
Implementing Entity will cease using rodenticides on managed lands except 
when needed to protect the integrity of structures such as levees and dams 
(reservoirs or stock ponds) or to prevent nuisance (as defined in the Fish and 
Game Code Sections 4150 and 4152) populations on adjacent private lands 
(GRASS-5).  This may include relocating ground squirrels from areas where they 
are less desirable (dams, levees, golf courses, etc.) into areas where they are 
needed and their presence is compatible with surrounding land uses. 
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M.6 Threats and Uncertainties 
Burrowing owls have been reluctant to disperse very far from their natal burrows 
within Santa Clara County (J. Barclay pers. comm.).  A conservation strategy that 
depends on individual owls dispersing from known breeding sites (e.g., San José 
International Airport) to newly protected sites is uncertain.  Further, the success 
of the burrowing owl population at San José International Airport is not 
guaranteed over the long term.  Should the breeding population at San José 
International Airport be reduced significantly in the future there will be far fewer 
burrowing owls to recolonize these newly protected areas. 

The second most vigorous burrowing owl breeding population in the study area is 
at the San Jose/Santa Clara Water Pollution Control Plant buffer lands.  
Management of this area has varied in the recent past and there is no long-term 
guarantee that the burrowing owl population will persist at this site. Planned 
development of portions of this site would result in the loss of burrowing owl 
habitat. 

Though habitat is managed for burrowing owls at several locations there are still 
uncertainties with these management programs. Changes in current management 
practices that benefit burrowing owls at Moffett Airfield, Shoreline Park, VTA’s 
Cerone bus yard, and Mission College continue to be uncertain and planned 
future development at any of these sites would be a threat to burrowing owls and 
their habitat. 
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INTRODUCTION 

The Santa Clara Valley HCP/NCCP (Plan) contains the biological goal and objective of increasing 
the size and distribution of the burrowing owl (Athene cunicularia) population in the Plan area. 
Implicit in this goal is the assumption that increasing the size and distribution of the burrowing owl 
population will increase the likelihood that a population of owls will persist into the future through 
the 50-year term of the Plan. This goal invites examination of the question of how large the 
burrowing owl population in the Plan area has to be so it has an acceptably high probability of 
persistence. This report contains a quantitatively-informed examination of this question by using 
count-based population viability analysis (PVA) techniques of three of the largest extant burrowing 
owl colonies in the Santa Clara Valley at Mineta San Jose International Airport (SJC), NASA Ames 
Research Center/Moffett Field (Moffett), and Shoreline at Mountain View (Shoreline). 

Results of the statewide burrowing owl survey in 1991-1993 (DeSante et al. 1997, 2007), and surveys 
for nesting burrowing owls in the Plan area in 2000 (Albion Environmental, Inc. 2000) and 2008 
(Albion Environmental, Inc. 2008) suggest the population of nesting burrowing owls in Santa Clara 
County has declined in recent decades (also see discussion in Townsend and Lenihan 2007). 
Conclusions about the magnitude of decline have been based on different sources of information 
including anecdotal evidence from previous years (DeSante et al. 1997, 2007, Townsend and Lenihan 
2007) or changes in abundance at individual colonies (Barclay 2007 for SJC; Trulio 1997 and Trulio 
and Chromczak 2007 for Moffett and Shoreline). DeSante et al. (1997, 2007) estimated the San 
Francisco Bay area burrowing owl population from 153 -165 pairs in the early 1990s and suggested a 
50% decline since the late 1980s. Information about owl abundance in the City of San Jose also 
suggested an approximately 50% decline: from 43-47 pairs in 1997, to 39-40 pairs in 2000 and 20-21 
pairs in 2008. To date there has been no quantitative analysis of population growth rate and variance 
using the same analytical method for the three best-studied burrowing owl colonies in Santa Clara 
County.  

The goals of this analysis are to: 

1. Quantify population size, growth rate and variance in the burrowing owl colonies at SJC, 
Moffett, and Shoreline in recent years, 

2. Evaluate the probability of persistence of these colonies (individually and combined) using 
population growth and variance over recent years, and 

3. Make an informed recommendation about how the conservation measures for burrowing 
owls could be constructed to increase the chances of meeting the Plan’s biological goals 
and objectives for burrowing owls. 

METHODS 

I used count-based PVA methods described by Dennis et al. (1991), Morris et al. (1999), and Morris 
and Doak (2002) using annual counts of adult (i.e., ≥ 1 year old) burrowing owls recorded during the 
early part of the nesting cycle at SJC, Moffett, and Shoreline for the years shown in Table 1. 
Assumptions of count-based PVA include (Morris et al. 1999, Morris and Doak 2002): 
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1. The data represent exhaustive counts of a subset of individuals (i.e., adults) comprising a 
fraction of the entire population that does not change over time. 

2. Year-to-year variation in the counts reflects the true magnitude of environmentally-driven 
variation, censuses were performed in a sufficient number of years (at least 10) to 
accurately assess year-to-year variation in population growth rate, and variation in counts 
must not be due primarily to observation error in estimating population size each year. 

3. Inter-annual environmentally-driven variation is not extreme and there are no large-
magnitude fluctuations caused by extreme catastrophes or unusually good years. 

4. The population growth rate is not affected by density and does not change as the population 
increases or decreases. 

Other conditions that affect the precision of estimates of persistence include the absence of 
autocorrelation (e.g., an increase following an increase or decline following decline) and no 
significant change in the growth rate over time (Morris and Doak 2002).  

Implicit in this analytical technique is the assumption that environmental effects on vital rates (i.e., 
birth rates and death rates) and immigration and emigration are summarized in annual numbers of 
adult owls (Morris and Doak 2002). 

Annual (t) population growth rate λ (lambda) was calculated as: 
 

λt = Nt+1/Nt 
 

Where Nt = number of adult owls in year t. 

The geometric mean of λ (λG) expresses population growth and is the value that gives the same 
average annual population growth rate as observed over a long sequence of stochastically varying 
growth rates (Morris and Doak 2002). The geometric mean is used because it better represents 
exponential growth of populations than the arithmetic mean. Stochastic population growth μ (mu) 
was calculated as: 

μ = log λG ≈ (log λt + log λt-1 + log λt-2 + … + λ2 + λ1 + λ0)/ t 
 
The variance in the rate at which μ changes over time is expressed as σ2 (sigma squared) and is 
approximated by the variance of the log λt values (Morris and Doak 2002). 

These equations predict that if μ > 0, then λG > 1, and most population trajectories will grow and if μ 
< 0, then λG < 1, and most trajectories decline. The more the population growth rate λ varies from 
year to year as a result of environmental and demographic stochasticity the greater will be the value 
of σ2 and the greater the range of possible population sizes in the future (Morris and Doak 2002). 
Greater variance leads to less precise predictions of persistence (Morris and Doak 2002). 

The probability of a population with parameters μ and σ2 reaching a user-defined extinction threshold 
(i.e., quasi-extinction threshold) is based on diffusion approximation theory and the cumulative 
distribution function (CDF) (Morris and Doak 2002). The quasi-extinction threshold is a selected 
number for the purpose of comparing relative extinction risk of two or more populations rather than 
predicting when the last individual dies and the population is functionally extinct, which becomes 
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imprecise with time (Morris and Doak 2002). Dennis et al. (1991), Morris et al. (1999), and Morris 
and Doak (2002) discuss the theoretical underpinnings of extinction approximation and CDF. 

Annual number of adult burrowing owls 

Annual numbers of adult burrowing owls at SJC represent the number of adult owls recorded in 
March or April as reported in annual breeding burrowing owl reports for SJC (Albion Environmental, 
Inc. 1997-2009, Barclay 2007). I selected the number of adult burrowing owls at Moffett from data 
supplied by C. Alderete (PAI Corporation) and the number of adult owls in March or April from data 
supplied by S. Kleinhaus (Santa Clara Valley Audubon Society) for Shoreline (Table 1, Figure 1). 

I performed count-based PVA for each colony for the respective time periods for which adult count 
data were available (Table 1, Figure 1). I also analyzed a combined data set consisting of annual 
numbers of adult owls at SJC, Moffett, and Shoreline for the 11 year period 1999-2009 when adult 
count data were available for all three colonies (Table 1).  For comparison to show a different growth 
rate for a similar-sized burrowing owl colony approximately during the same time period, I conducted 
the same analysis of adult burrowing owls at Sharpe Depot in San Joaquin County during 1997-2009 
(Albion Environmental, Inc. annual breeding burrowing owl census reports, 1997-2009).  

I simulated population growth in the Santa Clara County owl population by increasing the total 
population of adult owls (as of 2009), instantaneously and incrementally over time. Increasing the 
population enabled evaluation of the influence of future Plan conservation measures to support a 
larger burrowing owl population and how simulated population growth affected population 
persistence. Analyses were done with a count-based PVA tool obtained from Sinauer Associates 
(www.sinauer.org obtained October 2009). 

RESULTS 

Trends 

Each of the burrowing owl colonies at SJC, Moffett, and Shoreline showed declining trends  
(i.e., μ < 0) over their respective time periods (Table 1, Figure 1). SJC and Moffett showed very 
similar magnitudes and variance of decline compared to Shoreline that showed a greater magnitude 
and variance of decline (Table 1). However, the 95% confidence limits (CL) of decline (μ) for each 
colony ranged from negative to positive (i.e., spanned equilibrium) (Table 1). 

The combined numbers of adult owls in all three colonies for the 11-year period 1999-2009 also 
showed a declining trend and relatively high variance (i.e., σ2 ≥ 2μ, Morris and Doak 2002) (Table 1). 

Probability of persistence 

The colonies at SJC and Moffett showed similar probabilities of persistence represented by the mean 
and 95% CL of the probability of reaching a quasi-extinction threshold of two adult owls (Figure 2). 
These two colonies showed similar probabilities of quasi-extinction at 50 years: 0.5293 (0-0.9936) at 
SJC and 0.5256 (0-0.9954) at Moffett (Table 1). Shoreline showed a higher probability of reaching 
the quasi-extinction threshold of two adults (Figure 2), due to the smaller size of this colony and 
greater decline and variance (Table 1). 
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The probability of quasi-extinction, set at six adults (representing two adults at each colony) for the 
combined counts (Figure 3) was slightly higher (0.06909, 0-0.996) than for the individual colonies at 
SJC and Moffett (Table 1). 

DISCUSSION 

As an example of the effect of a positive growth rate (μ) on population persistence Figure 4 shows 
annual counts of adult burrowing owls at Sharpe Depot in San Joaquin County for 1997-2009 (Albion 
Environmental, 1997-2009). The mean probability of persistence coincides with the x-axis (i.e., zero) 
although the 95% CL show that this colony still has a fairly high probability of quasi- extinction  
(2 owls) with time (95% CL ~ 90% at 50 years), due to the wide confidence limits of μ (-0.1070 – 
0.2225) and variance (σ2 = 0.0672) (Figure 4). 

In order to evaluate the effect of population size on population persistence, I experimentally doubled 
the combined 2009 population of adults at the three colonies (51 adults, Table 1) to 102 and show the 
probability of persistence CDF in Figure 5 (top). The best estimate of reaching the quasi-extinction 
threshold in 50 years is 0.5363 (95% CL 0 – 0.991). Because doubling the population size did not 
substantially lower the probability of quasi-extinction (compare with Figure 3 bottom) I increased the 
population to 204 (i.e., 4 x the 2009 population) and show the probability of quasi-extinction CDF in 
Figure 5 (bottom). In this case the best estimate of quasi-extinction in 50 years declined to 0.3836 
(95% CL 0-9982).  

While increasing population size lowered the mean probability of extinction, the 95% confidence 
limits still approach 100% in about 30 years (Figure 5). These analyses show that population size 
alone does not increase the probability of persistence to an acceptably high level. One of the reasons 
is that instantaneously increasing population size does not reverse the declining trend from the 
previous 11 years in the three major colonies during 1999-2009 (Table 1).  This suggests that in order 
for burrowing owls to have a higher probability of persistence during the 50-year term of the Plan the 
population growth rate will have to change from a decreasing trend (μ < 0) to an increasing trend  
(μ > 0). 

To assess how long it might take to achieve a positive growth rate, I incrementally increased the 
population at the three colonies combined (51 adults) in 2009 by three percent per year (rounded to 
whole integers) until μ changed to positive. Figure 6 shows that it took 16 years of three percent 
increase per year to obtain a positive growth rate. The probability of quasi-extinction CDF of the 
resulting population (Figure 6 bottom) shows how a positive growth rate increases the chances of 
population persistence. 

RECOMMENDATIONS 

The PVA of burrowing owls in the Santa Clara Valley demonstrates that population persistence is not 
based solely on numbers, but rather it will be necessary to reverse the negative growth rate observed 
in the three largest local burrowing owl colonies during the last 11 years in order to reduce the 
probability of extinction to an acceptably low level (Figure 6). To accomplish this, the Plan’s 
conservation goals and objectives should contain provisions to conserve and manage nesting habitat 
in optimum condition as soon as practicable after Plan approval to enable the local burrowing owl 
population to increase. 
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Second, the Plan should contain a detailed annual monitoring protocol (Morris et al. 1999, Morris and 
Doak 2002) designed to yield thorough annual counts of adult owls at a consistent subset of locations 
occupied by nesting burrowing owls. These could include colonies at SJC, Moffett, Shoreline, Alviso 
area, Mission College, Warm Springs District. Annual adult counts at a consistent subset of breeding 
sites should be included in annual on-going count-based PVA updates to enable monitoring of 
population trend and variance during the term of the Plan. Finally, success criteria for burrowing owl 
conservation in the Plan should be evaluated in terms of annual adults and annual monitoring of the 
growth rate (μ). 
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Table 1. Adult burrowing owl counts and count-based population viability analysis parameters for colonies at 
Mineta San Jose International Airport (SJC), NASA Ames Research Center/Moffett Field (Moffett), and 
Shoreline at Mountain View (Shoreline) and combined counts for all three colonies for 1999-2009. 

Year SJC1 Moffett2 Shoreline3 SJC, Moffett,  
Shoreline combined 

     
1990 28    
1991 14    
1992 17 39   
1993 31 50   
1994 21 43   
1995 20 39   
1996 20 42   
1997 31 41   
1998 51 50   
1999 50 20 11 81 
2000 42 38 22 102 
2001 62 32 18 112 
2002 82 36 18 136 
2003 62 34 20 116 
2004 49 51 21 121 
2005 47 24 11 82 
2006 50 24 18 92 
2007 34 32 21 87 
2008 17 16 9 42 
2009 19 26 6 51 
No. of years 20 18 11 11 
     
Mean λ 
(95% CL) 

0.9798 
(0.8185 - 1.1728) 

0.9764 
(0.7827 - 1.2180) 

0.9412 
(0.6681 – 1.3257) 

0.9411 
(0.6681 – 1.3257) 

μ 
(95% CL) 

-0.0204 
(-0.2003 - 0.1594) 

-0.0238 
(-0.2449 - 0.1972) 

-0.0606 
(-0.4032 - 0.2819) 

- 0.0462 
(-0.2649-0.1724) 

σ2 0.1392 0.1850 0.2293 0.0934 
Probability 
of quasi-
extinction at 
50 years 
(95% CL) 
 

0.5192 
(0 – 0.9936) 

0.5256 
(0 – 0.9954) 

0.9156 
(0.0018 – 0.9999) 

0.6909 
(0 – 0.9996) 

Quasi-
extinction 
threshold  

2 2 2 6 

  

                                                      
1 Source: J. Barclay, Albion Environmental, Inc., annual burrowing owl breeding summary reports 

1990-2009 
2 Source: C. Alderete, PAI Corporation, NASA Ames wildlife biologist  
3 Source: S. Kleinhaus Santa Clara Valley Audubon Society from P. Delevoryas and P. Higgins 
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Adult burrowing owls at San Jose Int. Airport
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Adult burrowing owls at Moffett
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Adult burrowing owls at Shoreline
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Figure 1. Adult burrowing owl counts at SJC (1990-2009), Moffett (1992-2009), and Shoreline (1999-2009) 
used in individual colony count-based population viability analysis. 
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Probability of the SJC burrowing owl colony reaching 
the quasi-extinction threshold (2 owls)
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Probability of the Moffett burrowing owl colony 
reaching the quasi-extinction threshold (2 owls)
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Probability of the Shoreline burrowing owl colony 
reaching the quasi-extinction threshold (2 owls)
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Figure 2. Probabilities of the burrowing owl colonies at SJC, Moffett, and Shoreline reaching a quasi-extinction 
threshold of two owls based on cumulative distribution function (CDF). 
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Combined counts of adult burrowing owls 
at SJC, Moffett, and Shoreline, 1999-2009
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Probability of the combined population of burrowing owls at 
SJC, Moffett, and Shoreline (1999-2009) reaching the quasi-

extinction threshold (6 owls)
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Figure 3. Combined counts of adult burrowing owls at SJC, Moffett, and Shoreline for the years 1999-2009 (top 
graph) and probability of the combined population reaching a quasi-extinction threshold of six owls (bottom 
graph): mean λ = 0.9547 (95% CL 0.7672 - 1.1881), μ = -0.0462 (95% CL -0.2649 – 0.1724), σ2 = 0.0934. 
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Adult burrowing owls at Sharpe Depot
San Joaquin Co. 1997-2009
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Probability of the Sharpe Depot burrowing owl colony 
reaching the quasi-extinction threshold (2 owls)
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Figure 4. Adult burrowing owl counts at Sharpe Depot from 1997-2009 (top graph) and probability of the 
colony reaching a quasi-extinction threshold of two owls (bottom graph): mean λ = 1.0595 (95% CL 0.89840 – 
1.2492), μ = 0.0577 (95% CL -0.1070 – 0.2225), σ2 = 0.0672). 
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Probability of the combined population of adult burrowing 
owls at SJC, Moffett, and Shoreline in 2009 (51)

increased to 102 (2 x) of reaching the quasi-extinction 
threshold (6 owls)
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Probability of the combined population of adult burrowing 
owls at SJC, Moffett, and Shoreline in 2009 (51)

increased to 204 (4 x) of reaching the quasi-extinction 
threshold (6 owls)
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Figure 5. Probability of the adult burrowing owl population at SJC, Moffett, and Shoreline in 2009 (51 adults) 
increased 2 x (top graph) and 4 x (bottom graph) of reaching a quasi-extinction threshold of six owls. 
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Annual adult burrowing owls based on combined counts from 
SJC, Moffett, and Shoreline 1999-2009 artificially increased 

3% per year for 16 years to achieve μ > 0
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Probability of the combined population of burrowing owls from SJC, Moffett, and 
Shoreline in 2009 artificially increased 3% per year for 16 years to achieve

μ > 0 of reaching a quasi-extinction threshold of six owls
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Figure 6. Adult burrowing owls at SJC, Moffett, and Shoreline 1999-2009 artificially increased 3% per year to 
achieve μ > 0 (top graph) and probability of the resulting population: mean λ = 1.0009 (95% CL 0.9279 – 
1.0796), μ = (0.0009 (95% CL -0.0747 – 0.0766), σ2 – 0.0351, reaching a quasi-extinction threshold of six 
owls. 
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Appendix O 
List of Acronyms and Abbreviations 

°C degrees Centigrade 
°F degrees Fahrenheit 
  

ADA Americans with Disabilities Act 
ATV all-terrain vehicles 
  

BA biological assessment 
BAAQMD Bay Area Air Quality Management District 
BCDC Bay Conservation and Development Commission 
BMPs best management practices 
BO biological opinion 

Cal-Fire California Department of Forestry and Fire Protection 
Caltrans California Department of Transportation 
CCR California Code of Regulations 
CDF California Department of Forestry and Fire Protection 
CDFG California Department of Fish and Game 
CEQA California Environmental Quality Act 
CESA California Endangered Species Act 
CFR Code of Federal Regulations 
cfs cubic feet per second 
CMAQ Community Multiscale Air Quality modeling system 
CNDDB California Natural Diversity Database 
CNPS California Native Plant Society 
Corps U.S. Army Corps of Engineers 
County Santa Clara County 
County Parks County of Santa Clara, Parks and Recreation Department 
CPI Consumer Price Index 
County Parks Strategic 

Plan 
Strategic Plan for the Santa Clara County Parks and Recreation System 

CSC California species of special concern  
CWA Clean Water Act 
CWMZs Cold Water Management Zones 
  

DEM Digitial Elevation Models 
DSOD California Division of Safety of Dams 
  

Eagle Act Bald and Golden Eagle Protection Act 
EIR environmental impact report 
EIS environmental impact statement 
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EIS/EIR environmental impact statement/environmental impact report 
EPA U.S. Environmental Protection Agency 
ESA federal Endangered Species Act 
  

FAA Federal Aviation Administration 
FAHCE Fisheries and Aquatic Habitat Collaborative Effort 
FEMA Federal Emergency Management Agency 
FERC Federal Energy Regulatory Commission 
FR Federal Register 
  

GIS geographic information systems 
  

HCP habitat conservation plan 
HPI Home Price Index 
  

I-680 Interstate 680 
IA implementing agreement 
IPM integrated pest management 
  

JPA Joint Powers Authority 
  

km2 square kilometers 
  

LAFCO Local Agency Formation Commission 
LAIF Local Agency Investment Fund 
  

MBTA Migratory Bird Treaty Act of 1918, as amended 
MIG Moore Iacofano Goltsman 
MIST minimum impact suppression tactics 
Moore Foundation Gordon and Betty Moore Foundation 
MOU memorandum of understanding 
msl above mean sea level 
  

NCCP natural community conservation plan 
NCCP Act Natural Community Conservation Planning Act 
NEPA National Environmental Policy Act 
NFWF National Fish and Wildlife Foundation 
NHPA National Historic Preservation Act 
NMFS National Marine Fisheries Service 
NO2 nitrogen dioxide 
NOAA National Oceanic and Atmospheric Administration 
NOX oxides of nitrogen 
NPDES National Pollutant Discharge Elimination System 
NWI National Wetlands Inventory 
  

Open Space Authority Santa Clara Valley Open Space Authority 
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Packard Foundation David and Lucile Packard Foundation 
PAR Property Analysis Report 
PG&E The Pacific Gas and Electric Company 
Plan Santa Clara Valley Habitat Plan 
POST Peninsula Open Space Trust 
PVA population viability analysis 
  

Regional Boards Regional Water Quality Control Boards 
RGP Regional General Permit 
  

SCADA supervisory control and data acquisition 
SCJAP South County Joint Area Plan 
SCVWD Santa Clara Valley Water District 
Semitropic Semitropic Water Storage District 
SFPUC San Francisco Public Utilities Commission 
SOD sudden oak death 
SR State Route 
SRA Shaded Riverine Aquatic 
State Board State Water Resources Control Board 
State Parks California Department of Parks and Recreation 
  

Three Creeks HCP Three Creeks Habitat Conservation Plan 
TMDLs Total Maximum Daily Loads 
TNC The Nature Conservancy 
  

U.S. U.S. Highway 
UGB urban growth boundary 
ULL urban limit line 
USA urban service area 
USB urban service boundary 
USC U.S. Government Code 
USDA U.S. Department of Agriculture 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
UTC United Technologies Corporation 
  

VTA Santa Clara Valley Transportation Authority 
VTM Vegetation Type Map 
VTP 2035 Valley Transportation Plan 2035 
  

Wildlife Agencies U.S. Fish and Wildlife Service and California Department of Fish and Game 
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